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During the past year the Indian- 
apolis Water Co. of. Indianapolis, 
Ind., has been making studies of 
pressure losses in customers’ serv- 
ices). “The investigation brought 
out much interesting information 
which is summarized by H. W. 
Niemeyer and J. A. Bruhn in an 
article to appear shortly. 


Complaints regarding odor and 
pollution conditions caused by two 
old sewage disposal plants forced 
the town of Easton, Md., to take 
steps to abate these nuisances. 
How successful results. were se- 
cured by direct feed chlorination 
of the sewage will be described 
by E. G. Kastenhuber in a forth- 


coming issue. 


Small water companies with lim- 
ited earnings present a perplexing 
problem to the engineer called in 
to correct operating difficulties. 
How this problem was solved for 
one company will be told next 
month by George H. Buck, con- 
sulting engineer. 
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swimming pools and bathing beaches, as well as in 
the disinfection of sewage, it is proving equally 


effective. 


Diamond Chlorine is of the very highest quality, 
and is always shipped in containers of the latest 
approved type,—thoroughly tested and inspected 


before each filling. 


Diamond Alkali Company 
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The convenience of Klearit in actual application is 
an important plus value in this amazing new clari- 
fying and purifying agent. Klearit can be introduced 
in any quantity at any point in the-system. It will 


not clog the filter. 


Now with an unprecedented ease and economy you 
can remove all bad taste, odor and color no matter 


of what origin. Another advantage is the fact that 


cleanings aré® less gssary where 


Klearitgis used. 
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Are You PUMPING Economically, 
...- Or just PUMPING? 


ANY economies can be effected by carefull¥ studying a city’ 
problems and considering what can be gccomplished by 
augmenting present equipment with Allis-€halmers high efffge 

trifugal pumping units. ; ; 

The above units installed by City of Waycross, Géorgi > reQug Clip and Mail 
yearly cost of pumping $2500.00. Anoth@r unit instaligd at Irog 
Michigan, cost delivered and erected $470 00, but saved the city $9700.00 
in lowered cost of power the first year. These age only two exaf¥ples g@ many. 





Then there is the possibility of a gasoline ine driven Gxt for peak 
loads to shut down steam boilers during the summmieg,a smal r unit for off 
peak pumping or for longer operating periods to increase load factor, syn- 
chronous motor drive to improve power factor, and similar considerations. 


Our new 32 page Bulletin 1650 which will be sent on request will be found 
helpful in checking up possible economies in your own water works plants. 


Allis-Chalmers Mfg. Company, Milwaukee, Wis. 


ALLIS- CHALMERS 


When writing to advertisers please mention WATER WoRKS AND SEWERAGE—Thank you. 


your Bulletin 1650-C on 
Type **S’? Pumping Units. 


Please send me a copy of 


Milwaukee, Wis. 
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Safe, but Unpalatable! 















F YOUR CONSUMING CUSTOMER could choose .. . . which’ 
supply the household drinking water? 





making it palatable. 


Mr. F. H. Waring, Chief Engineer, Ohio Department of Healtt 
“A consideration of the grief occasioned to water works 
tastes and odors have occurred in the past wi 
that the added cost over relatively short interv? 
of activated carbon in powdered form, is well 





“For many months the plant phone was overworked by co 
about the taste of the water. Then NUCHAR was adopted. 
a single phone call in regard to water in three months” (sind 
use NUCHAR). 





have not had 
starting to 


Note that: Since using NUCHAR. One of NUCHAR’S advantages is 
are immediate. You put it into your water supply . .. and when the trea 
reaches the faucet it tastes fine. Complaints cease; more water is consum 
revenue is increased. 


Our new booklet, PALATABLE DRINKING WATER, tells the story of NUCHAR, 
what it has accomplished, cost of application, etc. The coupon below will bring it 
to your desk. The services of our Water Purification Division are also at your com- 
mand without cost or obligation. INpusTRIAL CHemicaL Sates Company, INC., 
230 Park Avenue, New York .... or 205 W. Wacker Drive, Chicago. : 


Se ae aie | Safe and Palatable! 
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HIGH-LIGHTS OF SEWAGE 


TREATMENT IN EUROPE: . 


By EDMUND B. eens: inte 


Sanitary Engineer, \ 
The Dorr Company, Inc. } 


(PART 1) 


N the course of four 

months’ passage through 

seven countries in Europe 
so much of interest to a “san- 
itarian’’ can be seen that it is 
manifestly impossible to cov- 
er it ail even in the scope of 
two articles, of which this is 
the first. Consequently, in 
these articles it will be my 
endeavor to describe those 
things which I believe are 
outstanding and which tend 
to show the modern trend in 
European sewage plant prac- 
tice. E. B. Besselievre 

Naturally, due to the 
earlier start made in England and Germany, these two 
countries are still in the lead in Europe, both in num- 
bers of plants in operation and in their adoption of the 
more modern theories and proven practices. In view of 
the curtailed space allotted to me, I will restrict myself 
mainly to “things I saw” in those two countries which 
will interest us in “America.” No attempt will be made 
to list all of the newer construction or to go into details 
regarding it. 





One of the most impressive steps in sewage plant prac- 
tice, both in England and Germany, is the progress in 
the utilization of gas from sludge digestion tanks, not 
only for the provision of heat for maintaining the opti- 
mum temperature of digestion, but also for the develop- 


\ 





iod of four years, 
providing: all the/ electric required to run the 
numeroys fmMecharfical ups 
possibilities of economical opera- 
xy power produced from gas. The 


cost of these engines has been remarkably 
small, considered that there is sufficient 
gas ol | fr@m the type of digestion tank in use at 
Birmi sroduce all of the power required around 
the plAnt, withdut the use of a gasometer, and that this 
has continued uninterruptedly for years, it is worth look- 


ing ifto. At the Birmingham plant there are three en- 
ginesjof a British make, two with a rated output of 400 
hp. each and one (the first one, installed in 1927), with 
150 hp. These engines are guaranteed by the makers 
to produce one horsepower hour for each 20 cu. ft. of 
digester gas having a B. T. U. value of not less than 625 
per cu. ft. According to published data*, the total daily 
amount of gas being obtained from the digesters at Bir- 
mingham is 151,000 cu. ft., which, therefore, has a poten- 
tial value of 7,500 hp. hours. The cooling water from 
the engines is discharged into the cooling ponds and no 
gas is utilized for heating. purposes. 


At Motherwell, Scotland, is to be found one of the lat- 
est plants to be put under construction utilizing all of 
the modern ideas with which we are familiar in this 
country. Incorporated in this plant are: Mechanical 
bar screens, detritors, mechanically-cleaned sedimenta- 





*The Works of the Birmingham, Tame & Rea District Drainage 
Board Booklet—Feb. 1931. 
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Fig. 1—Layout of Arrangement for Utilisation 





which will sdidass 120 ong The dine 
these engines, augmented by the heat of the exhaust, will 
be circulated through the heating coils in the digester and 
re-circulated through the engine. A diagrammatic layout 
of this arrangement is shown in Fig) 1. ¥ 

Other plants in Great Britain will\ undoubtedly follow 
along the same lines in the development of power, espe- 
cially in those instances where the price of power ranges 
on the high side. 

In England, one of the most recent pieces of construc- 
tion is at barking, London. This old plant, consisting 
of sedimentation channels with barging of sludge to sea, 
has been in operation many years. Due to the need for 
increased treatment, an experimental activated sludge 
plant is about ready to operate, consisting of parallel in- 
stallations of three Dorr clarifiers and three hopper bot- 
tom tanks, a sludge re-aeration tank with straight air 
diffusion, an aeration step using paddles in tanks with 
an upper and a lower pass, with diffused air supplied on 
the upper side of the lower pass. This plant will be used 
to determine results leading to design of new plants for 
London. 

At Birmingham, one of the interesting features is the 
aeration for a short period of a portion of the sewage 
previous to its application to trickling filters with revolv- 
ing distributors. Comparative results with filters receiv- 
ing unaerated settled sewage show that the filters which 
are dosed with the aerated sewage operate at almost 
double the capacity of the others, and also do not have 


if Sewage Gas at Plant at Motherwell, Scotland 


the usual trouble with odors and filter flies so common 
to trickling filters. 

At Wolverhampton, just beyond Birmingham, the 
present plant, consisting of plain sedimentation tanks and 
Sheffield aeration system, is now being revamped. Sev- 
eral months ago two Dorr detritors were installed, and 
as these are of a little unusual type in regard to the man- 
ner of handling the grit directly into the cars, a photo 
of the end of the cleaning deck, (Fig. 2), is shown. 
This simplifies the operation of handling the grit very 
markedly. At this plant they are adding two large Dorr 
clarifiers, and new digestion tanks for the sludge are also 
under construction, 

3elgium, to date, has only one biological sewage plant, 
that at Knocke-Zoute. These two towns are well-known 
summer resort towns on the coast of the North Sea and 
are very popular with the English, because of the splen- 
did bathing facilities. Owning to their character, the 
spread between the maximum flow in the summer and 








Fig. 2—Cleaning Channel of One of the Detritors at Wolver- 
hampton, England 








Activated Sludge 


Fig. 3—Plant at Knocke-Zoute, Belgium.  ¢ 
Treatment Employing Submerged Revolving Brushes. 
Short Period Aeration and Long Period of 
Sludge Reaeration. 


the minimum flow in the winter is abnormal and corre- 
sponds with the ratio found at seacoast resorts-in this 
country. Therefore,this plant wasdesigned to trgat a large 
volume of summer sewage to a high degree aid a small 
volume of winter sewage to a lesser degree. The plant/was 
designed by Dr. H. Kessner,t and is locatgd just qver 
the frontier between Holland and Belgium,/on the for- 
mer site of one of the German fortificatiows in th¢ late 
war. The plant has twin sedimentation tanks of thd ho 
per bottom type, from which the sludge i i 
a digestion tank located between them. 
provided with a means of sludge circulaty 
lection, although at the present time nofuse\is njade of 
the gas. Following the sedimentation, Wage flows 
to one unit of the aeration tanks equipfped withthe re- 
volving brush aerator and providing 11% hours’ retention 
on the summer flow. The sewage is séttled in a tank of 
the Dortmund type and the sludge is pimped by a sludge 
wheel to the sludge re-aeration tank, &vhere it undergoes 
16 hours’ aeration. For use in the summer, when the 
need for a higher degree of treatment exists, the effluent 
from the aeration unit is dosed on four trickling filters 
equipped with revolving distributors. In the winter 
months, with the reduced flow, the aeration step is suf- 
ficient to produce a satisfactory effluent without the use 
of the filters. The brushes are driven from motors 


+Director, Government 
Hague, Holland. 
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Fig. 4—Sewage Treatment Works at Klimzowiec near Katowice in Poland. 
There Is No Secondary Treatment. 
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located in small houses at each end of the plant. The 
effluent at the time of the writer’s inspection, in October, 
1931, and when the filters were still in use, was perfect- 
ly crystal clear and so much superior to the water supply 
provided at the plant that the plant operator used it as 
his source of drinking water. At the time of my visit 
he had been on duty for six months and gave every evi- 
dence of continued life and usefulness. 

In Holland, considerable attention has been given to 
the treatment of trade wastes, and conspicuous among 
the operating plants may be mentioned particularly the 
one at Beverwijk, for trgating slaughter-house wastes. 
This is a small activated/Sludge plant, designed by Dr. 
Kessner. It treats a ngrmal daily flow of 7,000 gals. 
direct from the packing-fouse, which is directly adjacent. 
First passing sa plain Bar Screen to catch the 
, th¢ flow passes into a settling tank of the 
rpe./ The slidge is pumped by a centrifugal 
all tawk\mounted on the settling tank, 
tank, and from which it is 
cart and hauled away. 
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The efflue: the settling tanks~passes into a two- 
stage aer nk equipped with brush aerators, of suf- 
ficient gfe to provide a detention of three days. Follow- 


ing thé aeration unit is a second hopper bottom settling 
tank/from which the clear effluent flows directly into the 
adjdcent water course. Sludge is returned to the aera- 
jon cycle by means of a small sludge wheel. All the 
lipment for pump, brushes and sludge wheel is oper- 
d from the small house in the center of the plant by 
e motor and countershafts. 
Editor's Note:—Part II of “High-Lights of Sewage 
Treatment in Europe” by M. Besselievre will appear in 
the June issue of Water Works & Sewage. In this Ger- 
man practice will be described. 
v 

Bonp ELEcTIONS IN AprRIL.—New state and munici- 
pal bond authorizations by the taxpayers of 24 commu- 
nities reported during April totaled $9,007,000, accord- 
ing to The Daily Bond Buyer of New York. This is 
almost as much as the total of all authorizations for the 
first three months of the year and compares with $3,- 
262,600 during March of this year. 

v 

FALL CONFERENCE FOR ILLINOIS PURIFICATION PLANT 
OperAtors.—A fall conference for Illinois superinten- 
dents on operations for water purification plants may. be 
held in Springfield, Ill., in October or November. 


VeReta-ne- 


bs 


= 


Sludge Is Digested in Lagoons. 
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INDUSTRIAL WATER SUPPLY 
-AND TRADE WASTES - 


WATER SUPPLY FOR THE 


PAPER INDUSTRY 


By L. M. BOOTH 


President, Booth Chemical Co., 
Elisabeth N. J. 


HEN selecting a site 

for a pulp or paper 

mill primary consid- 
eration is usually given to 
such factors as adequate sup- 
ply of raw materials and 
market for the product. 
While the matter of water 
supply, especially with re- 
spect to quantity available, 
also receives attention, nu- 
merous plants have been lo- 
cated where the quality of 
water is not well suited to 
the product. There are many 
mills which formerly enjoyed L. M. Booth 
satisfactory supplies, but 
changing conditions on the water shed, due to lumbering 
operations or pollution by upstream industries, have ex- 
erted disturbing influences on the character of the sup- 
ply. Even though difficulties attributable to these 
sources may be merely occasional or seasonal, the effects 
of such water when used in paper making cause varia- 
tions in the product, especially with respect to cleanliness, 
color sizing, etc. 

In order to maintain a given standard of production 
the water must be uniform in quality. It is readily ap- 
parent that when there is used in the processing from 
200 to 1,000 times as much water as the weight of the 
finished product that the quality of the water used will 
inevitably influence that of the product. 

Fortunately, at this time, it is not necessary for the 
paper maker to develop his own processes for treating 
the water supply. His situation, with respect to this 
matter, is analogous to that of his associate, the power 
engineer. The latter, in his search for improved methods 
of generating power, long ago, learned the advantage of 
adopting the highly refined technique of the central pow- 
er station industry, which has been developed primarily 
by the electric utility companies. In the operation of 
their water purification plants a number of paper manu- 
facturers have already adopted improved treatment 
processes which have been developed as a result of years 
of research by qualified experts in the public water sup- 
ply field. 

Steadily rising standards of quality, coupled with the 
realization that uniformity of quality is imperative, are 
responsible for establishing a definite trend toward bet- 
ter operating methods in paper mill water treatment. 

The objectionable substances commonly found in 
water from surface sources include not only suspended 
minerals and those of organic origin, but also dissolved 








solids, both mineral and organic. Coloring matter of 
vegetable origin is also objectionable. 

Water from underground sources although usually 
clear and colorless, when freshly drawn, very frequently 
carries soluble solids which are deleterious in paper mak- 
ing. Dissatisfaction\with the surface water at hand has 
led many manufactufers to put down wells in the hope 
that a better water supply might be developed. A study 
of the ratio of failuregsto successes in the development of 
wells to furnish, good water-in quantities sufficient for 
paper mill supplies/ discloses ample evidence that the 
chances of succégs jh this kind of a venture are uncertain. 
Since the development of a well supply in any but 
proven territory is always a gamble, it is invariably good 
practice to consult with the most competent authorities 
before undertaking a well project. Frequently some- 
one in the paper mill organization starts with a hunch, 
that good \water, will be located. This hunch is then 
conpled with/the desire for more business, at so much 
per fot, bya local “practical” well driller. The result 
is usually Jater tucked away under “Deductions” in the 
income tax statement. Besides, after the well has been 
used for ‘a while, there is no assurance that either the 
quantity of quality of the water, will remain the same 
as when the\new well was tested. The cost of well main- 
tenance, particularly where iron occurs in a water-bear- 
ing strata, is no inconsiderable item. 

Formerly the) paper maker adapted his technical pro- 
cedure to compensate—in some measure at least—for 
variations in the water supply. This passive attitude 
made it necessary to resort to forced shut-downs all too 
frequently. Under 1932 conditions he is less complacent, 
he specifies the kind of water that he wants and takes 
definite steps to get it. To be sure, in some mills precise 
quality criteria have not yet been_establishd; but most 
paper makers know pretty definitely what they require. 

Obviously such suspended and coloring materials as 
occur in the raw water supply must be removed. Wher- 
ever the space conditions permit, sedimentation should 
be relied upon to assist in the removal of as much of the 
suspended matter as may be eliminated by such means. 
Preliminary screens, ahead of the settling basin, should 
he provided to exclude leaves and other trash. Where 
the volume of water to be treated is large enough to war- 
rant the expenditure, mechanically operated screens such 
as are commonly used at modern power plant condenser 
water supply intakes, should be installed. 

The efficiency of a sedimentation basin is dependent 
upon the characteristics of the material to be settled. 
The rate of settling may be definitely controlled by physi- 
cal and chemical influences which may be brought to bear 
upon the settlable solids. While sulphate of aluminum 
alone is the coagulant most widely used to promote sedi- 
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mentation and to assist in filtration, the additional ‘use 
of sodium aluminate in conjunction with sulphate of alu- 
minum is sometimes advantageous. In order to handily 
cope with unusual water conditions special coagulants 
may be required. _ yen 

Often, because it is cheap and is frequently carried in 
stock in the paper mill, soda ash is used as a water coagu- 
lation reagent in connection with sulphate of aluminum. 
As a general proposition the use of soda ash in this con- 
nection is unjustifiable. This _the paper maker will 
realize when he recalls that active alkalies of this type 
fnd their greatest use in processes where dispersion, 
rather than coagulation, is sought. If the water to be 
treated is one which carries high color or is lacking in 
sufficient alkalinity to effectively precipitate the required 
amount of sulphate of aluminum, inquiry or research 
should be initiated with a view to finding a suitable 
coagulant. a 

For certain highly polluted waters, preliminary chlo- 
rination or chloramine treatment is effective in increas- 
ing efficiency as well as in decreasing the cost of chem- 
ical treatment. A decided advantage of the chloramine 
treatment resides in the fact that when the chlorine is 
applied in this form a desirable residual of that chemical 
may be maintained up to the point where the water is 
used for processing. 

For the application of chlorine it is best to install 
equipment of the type which has been demonstrated to 
be successful in the treatment of public water supplies. 
Indifferent results \nvariably follow attempts to feed 
chlorine gas by makeshift means. Where there is proper 
understanding and control of chlorination there is no 
difficulty in making papéx of delicate colors. 


Because they have been\tried and found wanting, solu-, 


tion feeds for coagulating ‘¢hemicals are rapidly passing 
out of use. While the preparation and application of a 
solution seems simple enough, in actual practice thé in- 
cidental bothers inherent to solution feeding are Oo nu- 
merous to be tolerated. For ths reason, simpl¢ reliable 
feeders for dry materials have taken the place/f indirect 
feeding methods. Since the unskilled attewdant readily 
comprehends dry feed operation,\i edsier to obtain 
uniform results by this means. Where a closer control 
is required than can ordinarily be\effected by manual 
means, dry feeders automatically cdptrolled by pH re- 
cording devices find ready acceptangte. Naturally the 
most urgent need for this improved, equipment is in 
instances where the treatment is to be\applied to water 
which fluctuates suddenly or through a Wide range. In 
cases of this kind frequent check tests ar] manual com- 
pensating adjustments, which are necessa 
attain even a reasonable measure of uniforkpity, become 
onerous and costly. The use of automatic pH control 
feeders insures that the treatment will be cagried out 
under conditions which are optimum for coagulaNog, re- 
gardless of variations in the quantity or quality of the 
water being treated. 

After the coagulating chemicals have been applied, the 
next step is to secure adequate mixing. Suitable baf- 
fling of the mixing compartment, or in some instances 
mechanical agitation, affords the necessary means. The 
design of the settling basin has an important bearing on 
the over-all efficiency of the treatment plant. Due regard 
must be had in order to insure proper distribution of the 
water through the basin. The rate of flow through it 
should be such that a high percentage of settlable solids 
will be retained in the basin. Usually it is good practice 
to maintain less than 10 parts per million of turbidity in 
the water leaving the basin and entering the filters. It 
is poor economy to build or to use a basin which delivers 
an effluent carrying such an amount of solids as to re- 
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quire the washing of filters more frequently than once 
in twenty-four hours. Notwithstanding, many mill filters 
have to be washed three or more times daily. This in- 
volves waste of water, inconvenience, and extra cost. 
Sedimentation basins should be built in at least two units 
with provision for passing all of the water through one 
or more of the units at times of periodical cleaning. 

The technical details incidental to the proper design 
of a filtration plant are legion: The filter manufactur- 
ing companies will invariably furnish as comprehensive 
and efficient equipment as the paper manufacturer’s ap- 
propriation affords. The fact that some mills have 
equipment which is inadequate for the needs is usually 
due to a desire to limit\the cost gf the filtration plant to 
the size of a correspc nadequate appropriation. 
Lack of understanding e part of the purchaser, of 
the importancevof including thoroughly suitable facilities, 
is sometimés résponsibl¢ for the installation of much of 
the unsatisfactory equipment now serving paper mills. 
Invariably befter resyjfs are obtained by employing a 
cofisulting/Wpter works engineer to plan and 














supervise afher than by relying on the lim- 
ited expe 1e mill superintendent or plant engi- 


neer. Ev n the best of materials and equipment 


are used, ant may still be inefficient due to lack of 
properly foordinated design. 


Paper /makers spend a lot of time around the winders 
where their practiced eyes are able to detect the slightest 
variation from the accustomed standard product. If, 
instead, some of them would pay more attention to the 
supervisipn of the filter plant there would not be so many 
spots in fhe paper. 

Some/years ago, in a New England paper mill filter 
plant here the alum was dissolved and applied through 
solution orifice box, the writer asked the attendant how 
much alum he was feeding. He replied that he was feed- 
ing 200 Ib. for his eight hour shift, and that each of the 
other men were supposed to do the same. Upon calling 
his attention to a cessation in the feed solution, due to 
an accumulation of bits of burlap from the alum bags 
under the constant level valve seat, he cleared it out and 
remarked that he would increase the rate of feed so that 
all the alum would be used up by the time he was ready 
to go off—some two hours hence. As there remained, at 
the time considered, nearly half the total amount of solu- 
tion which had been prepared for eight hours’ use, it is 
quite evident that the method then being followed re- 
sulted in the delivery of water of varying quality 
throughout the run. In this instance there was no check 
on the filter man. He was faithful, according to his 
view, because he got rid of 200 lb. of alum during the 
time alloted. 

The water from this filter plant was being used for 
washing stock which had been cooked with alkali. The 
quality of the raw water was such that more than mini- 
mum treatment with alum imparted a distinct acidity to 
the filtered water. Corrosion of the iron piping in this 
mill was naturally prevalent. The varying quality of the 
water, from mildly alkaline to distinctly acid was re- 
sponsible for purging the mill pipe lines of annoying 
quantities of pipe scale which had been formed by the 
contact with the occasionally acid water. 

In some instances a paper mill is dependent on two 
sources of water supply; one may be from wells and 
another from a river. Even though the latter may be 
prechlorinated, coagulated, settled, and filtered by effi- 
cient equipment, and the filter plant operation carefully 
checked to insure a high degree of uniformity of the fil- 
tered water, the paper maker may still have troubles 
which are attributable to the water supply. Although the 
filtered water may be just as clear as the well water, 
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rarely ever will it be found to be of the same alkalinity 
or to possess the same pH value as thé well water. It is 
therefore apparent that indiscriminate, mixing of these 
waters, or what is worse, varying alternate use should 
not be practiced. While the quality of an individual 
well is fairly constant, geighboring wells frequently dif- 
fer widely in quality. He india variations, as well 
as the quality of the rest mixture, must be taken 
into consideration wherever it is necessary to mix well 
water and filtered water. , If the mill piping or other 
conditions of supply or uge require that a mixture of 
waters of varying qualities shall be used adequate provi- 
sion for assuring umformity in the quality of the mix- 
ture should be made. 

Although the occurkencej is rarer than formerly, one 
still finds filter plantswbere occasional coagulation is 
practiced. The rule followed, is to feed alum “when we 
think we need it.” Trouble traceable to intermittent or 
seasonal coagulation atises because they do not think 
that they “need it’ all the time. Invariably the practice 
of applying coagulant aly when the water is “bad” is 
not justifiable. The miJ\supply which is treated by this 
plan varies tOo widely, ¢specially with respect to chemical 
ities. The filtration of uncoagu- 
lated water is resfonsible for the growth of objectionable 
deposits on the filter oe and the filtered water piping. 
These deposits, in pact atleast, are dislodged periodically, 
especially after the raésumption of coagulation when the 
solvent properties of the water become more active, or 
at times of temperature\change. 

In many mills the technical organization is devoting the 
major portion of attentionto “post mortems,” i. e., tests 
of the finished product. Usually the variations or im- 
perfections disclosed result from a lack of technical con- 
trol in the early stages of manufacture. One of the items 
which often receives but cursory attention is the water 
supply. Since the quality of the finished product is 
directly dependent upon the quality of the water used, 
more attention should be devoted to water quality. Water 
which is ill adapted for use should never enter the mill. 

Editor's Note:—In a subsequent article Mr. Booth 
will discuss the matter of water reuse in paper mills and 
other more pertinent facts concerning water supply for 
the paper industry. 
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Conference of Pennsylvania 
Water Works Operators 


The 5th annual conference of the Pennsylvania Water 
Works Operators’ Association will be held June 20, 21 
and 22 at State College, Pa. 

At the pre-convention session, on the evening of June 
20, John J. Shank, Director of the Wynne Laboratories 
at Waynesboro will lead a discussion on “Elements of 
Water Bacteriology.” 

Trouble Hour papers will be read on the following 
morning, Tuesday, by F. W. Buck of Scottdale, J. C. 
DeGroot of Northampton, J. G. Dell of Huntingdon, 
Martin Grogan of Sewickley, E. O. Horner of Shenan- 
doah, R. D. Kehrer of Eagles Mere, E. B. Wagner of 
Downingtown, Walter Strockbine of Reading, and R. W. 
Woodring of Bethlehem. The business meeting will 
follow : 

The program Tuesday afternoon includes B. F. John- 
son of New Castle on “Taste and Odor Control with 
Activated Carbon”; Edward M. Slocum of the General 
Reduction Co. of Macon, Ga., on “The Action of Ab- 
sorbent Clays in Water Systems”, which also applies to 
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the reduction of tastes and odors; R. F. Abel of the 
Menantico Sand & Gravel Co. of Millville, N J... on 
“Filter Sands and Gravels”, with moving pictures of the 
production of these materials; E. S. Hopkins of Balti- 
more on “The Cause, Prevention and Elimination of 
Mud Balls in Rapid Sand Filters”; and L. V. Carpenter 
of the University of West Virginia, Morgantown, W, 
Va., on “The Sterilizing Effect of Acid Mine Waters.” 

The annual dinner and round-table discussion will be 
held on the evening of the same day. 


During the morning of Wednesday, June 22, papers 
will be read by A. R. O’Reilly of Reading, on “Leakage 
Survey at Reading’; by George H. Ashley, State Geolo- 
gist, Harrisburg, on “Water Bearing Strata”; and by 
A. H. Behrman of the International Filter Company of 
Chicago, on “Water for Industrial Purposes.” : 
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Handling Meter Complaints 
By E. F. DUGGER 


General Manager, 
Newport News (Va.) 
Water Works Commission 

OR a number of years all meters installed by the 

Water Works Commission of Newport News, Va., 
have had straight reading dials. The adoption of this 
dial has resulted in many patrons reading their own 
meters, and consequently eliminated to a great extent 
many complaints from the consumers from large bills. 
When the customer receives a larger bill for water 
than is customary or expected he naturally checks the 
meter reading, and with the straight reading dial this 
is more easily done, and if he finds the meter reading 
conforms to the reading as shown on his bill he imme- 
diately makes an examination of his own system and 
in the majority of cases finds his trouble. This has 
eliminated a great number of complaints that would 
otherwise be expensive to investigate and report. 

The majority of complaints received from customers 
who have received these bills are usually accompanied 
with the assertion that the meter is bound to be wrong 
or some similar and familiar expression. 

In handling complaints of this nature we agree to 
remove the meter, bring it to the shop and test it, 
but only with the understanding that the complaining 
party will witness the removal and test of the meter at 
the office. Thefcustomer usually objects to this proce- 
dure on the gyounds that they are entirely too busy to 
spare the time to witness the test, and with the state- 
ment that they are perfectly willing to take our word 
for the test. This, however, is unsatisfactory to us 
and the patron is told that the only means by which the 
meter will be tested is in his presence. 

The meter is brought to the office, and is tested first 
on 1 cu. ft., and next on 5 cu. ft. of water on a standard 
meter testing machine, where the patron can easily 
visualize the whole procedure, and fully understand 
the test. ; 

This plan has materially reduced the number of com- 
plaints from our customers in reference to an erro- 
neous measuring device, and at the same time has made 
many of these customers more careful and zealous of 
the pipe and fixtures on the premises where in 99 per 
cent of the cases the trouble exists. 

As a rule complaints of faulty registration or mis- 
takes in meter reading are rarely made by the same 
party again after having been shown to his satisfaction 
that the meter is not at fault. 




















Down on the 
Levee at 
Memphis 


HE 52nd annual convention of the American 
"T water Works Association was held May 2nd to 

6th at Memphis, Tenn. It was not a large con- 
vention, but nevertheless was an excellent one, so far as 
the material on the program was concerned and a most 
enjoyable one from the standpoint of entertainment. 
For the first we are indebted to Chairman Fred. Cun- 
ningham, and his Publication Committee. For the latter 
Burt B. Hodgman and his Entertainment Committeee 
are responsible. 

Those attending the annual dinner of the Water Puri- 
fication Division heard songs and spirituals sung by an 
exceptional male quartet of negro voices. That quartet 
represented picked singers from the waiters in the Pea- 
body Hotel dining room. Bill Orchard did himself 
proud as master of ceremonies, according to no less an 
authority than Alonzo, the head-waiter who, incidentally, 
has seen a toastmaster or two during his time. Paul 
Hansen ran well over the four minutes’ speech allowed 
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“Old Man 
River” at 
Memphis 


W.W.A. 


the Chairman of the W. P. Division and it is no secret 
that the crowd got a huge “kick” out of his witty 
remarks. He said that he had something to offer in 
competition with Bill Orchard’s poems and Paul’s “Swan 
Song,” as retiring Chairman of the Purification Division, 
appears elsewhere in this issue. J. Wafer, a new mem- 
ber, was “discovered” by Bill Orchard and the result was 
more appreciated vocalization. 


Medals and Prizes 


The Diven Memorial medal, given the member 
has best served the Association,” was awarded to Wm. 
W. Brush of New York, who for many years has served 
the association in several capacities and devoted much 
time and effort towards its betterment. Mr. Brush 
continues as treasurer of the association. 

The John M. Goodell prize was awarded for the first 


time. It was voted by the committee to John R. Baylis 
for his exhaustive work with activated carbon. 





Banquet .at the 52nd Annual Convention of the American Water Works Association, Memphis, Tenn. 
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The exhibits by manufacturers were exceptionally 
good. The ballot vote by members for the most instruc- 
tive exhibit showed the following order of choice: Wal- 
lace & Tiernan Co., Layne & Bowler Co., and the Dorr 
Co. The grand prize of $100.00 offered in the contest 
went to I. M. Glace of Harrisburg, Pa. Other prizes 
of $75.00, $50.00 and $25.00 went to J. C. Matthews, 
L. A. Young and C. M. Newkirk. 


Gift to President Dobbin 


President Ross L. Dobbin was presented with a very 
fine silver-and-gold cigarette case by manufacturers of 
water works materials in recognition of his splendid 
work while president of the association. 


New Officers 1932-1933 

The new President is George W. Pracy, Superin- 
tendent Water Department, San Francisco, Calif. 

H. F. Blomquist, superintendent water works at 
Cedar Rapids, la., was elected Chairman of the 
Plant Management and Operation Division, and 
C. J. Alfke, Comptroller, Hackensack Water Co., 
Weehawken, N. J., is the new Chairman of the Fi- 
nance and Accounting Division. 

The Water Purification Division elected J. W. 
Ellens of Cleveland, O., as its new chairman and 
Harry F. Jordan continues as secretary. 

Chicago will be the convention city for 1933 with 
headquarters at the Hotel Sherman and Arthur E. 
Gorman is Executive Secretary of the Chicago Con- 
vention Committee. 


Superintendent’s Round Table 


“Al.” F. Porzelius of Chattanooga, Tenn., proved 
a most proficient chairman of the Round Table and 
arranged for the presentation of a very interesting 
number of topics. 

George W. Pracy recited the experiences of the 
San Francisco Water Department with “The Use 
of Non Ferrous Service Pipes in the Light of Present 
Prices.” He said that Los Angeles used 2-in. C. I. 
pipe almost exclusively for servicing two houses to 
each take-off from the main. In San Francisco they 
had figured the cost of installing a 34-in. steel serv- 
ice to be $12.22 and lead cost $22.00. Copper tubing 
installed cost $20.00 because of the necessity of cut- 
ting and replacing paving at a cost of $12.00. Cop- 
per or brass pipe could be driven under paving, re- 
quiring a 5-ft. cut at $3.75 and total installation cost 
of but $15.00. They had concluded that where pave- 
ment cutting was not necessary that the use of copper 
tubing was most practical and otherwise steel pipe 
would be used where driving was required. The 
latter used under San Francisco conditions had a 
long life—namely, over 25 years. Leak surveys had 
revealed that 70 per cent of leaks had occurred in 
clay soil and only 30 per cent had occurred in the 
light or sandy soil. In as much as 70 per cent of 
their services were in the light soil steel pipe could 
be used without trouble. The San Francisco water 
was non-corrosive. With 110,000 services, service 
repairs had cost $55,000 per year, $25,000 being 
chargeable to the material of the pipe. 

J. E. Gibson of Charleston, S. C., said that copper 
tubing or pipe at present prices has the “edge” on 
steel. At Charleston the corrosive water and soil 
results in putting through of steel pipe in about 2 
years. Lead pipe had been used with satisfaction, 
but copper was now being used. He said that they 
used a pipe pusher to drive steel pipe through under 
paving and hooked on the copper tubing which was 
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then pulled through by reversing the pusher. (For 
a description of the method see WATER Works anp 
SEwAGE—November 1931.) 

S. B. Morris of Pasadena, Calif., said that there 
considerable 2-in. C. I. pipe was used. In wide 
streets they had a main on each side and used copper, 
He said that pipe pushing had proven costly at times 
because of striking telephone cables. 

Thos. H. Wiggin of the Federal Water Service Co. 
said that of 100 companies in the Federal group 75 
per cent used copper tubing at present. 

In reply to a question Mr. Pracy stated that fail- 
ures of galvanized steel services had occurred at the 
exposed thread from exterior attack in about 80 per 
cent of the failures reported. 

Other members reported that copper was being 
almost exclusively used by them now for service 
pipes. 

“The Use of Plain End Pipe and Specials as 
Against Bell and Spigot Pipe and Solid Sleeves” was 
the topic handled by T. J. Skinker, engineer Water 
Department, St. Louis, Mo. He referred to the value 
of various materials used for jointing bell and spigot 
pipe and their limitation. Joints employing rubber 
rings had proven valuable in pipe up to 16-in. diam- 
eter and were superior to metal for gas lines. XX 
simplex joints and Dresser couplings had proven 
very satisfactory above 25 lb. and up to at least 130 
lb. pressure. 

H. P. Boncher of the Dresser Mfg. Co. said that 
Dresser gaskets were of compounded material rather 
than pure rubber and explained the reasons for lon- 
gevity of the material in service since 1910. He said 
that cadmium plated bolts were used to prevent cor- 
rosion of that important element. 


Col. T. A. Leisen of Omaha, Neb., reported that he 
had found Simplex joints to cost about $1.44 less 
length of pipe than did Dresser joints used on 6-in. 
lines. For &-in. lines the difference was $1.79 per 
joint. 

Mr. Hibbs, Superintendent Water Works, Cincin- 
nati, O., remarked on the great convenience of the 
Dresser coupling in connection with cutting water 
mains for cleaning. ; 

A. F. Porzyeleus reported on the very satisfactory 
performance of Dresser couplings in standing bridge 
vibration on an exposed line.now in service for more 
than 6 years. 

“Sterilization of New Mains and Mains Contam- 
inated During Repair Work” was introduced under 
the leadership of W. W. Brush, Chief Engineer De- 
partment of Water, Gas & Electricity, New York 
City. In laying new mains the New York practice 
had been to add a tablespoon of chlorinated lime in 
each length of pipe. The section of lime would then 
be filled with water, allowed to stand over night, 
flushed and samples tested for contamination. If 
necessary liquid chlorine would then be applied from 
a portable outfit. A water pressure 5 to 6 times 
that on the main would be required to operate the 
chlorinator. That could be effected by taking water 
from one side and delivery of chlorine water to low 
pressure side of a throttled valve. The water would 
be wasted at the far end of the new main until the 
residual chlorine test showed between 1 and 5 parts 
per million of chlorine. After standing 4 hours the 
line is flushed and water samples taken for examina- 
tion. The treatment is repeated if tests are not satis- 


factory. To sterilize joints a saturated chlorinated 
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lime of H. T. H. solution is applied to each joint 
inside. To operate the chlorination most efficiently 
an auxiliary pump to build up injection water pres- 
sure was quite an advantage. Each cylinder of chlo- 
rine connected would feed out at the rate of not more 
than 20 to 30 Ib. per hour in summer and much less 
in winter unless heat was supplied. 

Mr. Brush said that it would be essential to clean 
the main as effectively as practicable before steriliz- 
ing, if good results were to be expected. 

Robert Spurr Weston of Boston described the ster- 
ilization of 20.5 miles of a double 74-in. conduit on 
the Wanaque supply of Jersey City, N. J. He had 
by experience preferred to use liquid chlorine and 
chlorinators of the W. & T. make had been used. At 
the rate of 10 m.g.d. flow the line had been filled 
with water containing initially 8 p.p.m. available 
chlorine; after 4 hours flow down the conduit that 
had dropped to 4 p.p.m and 20.5 miles away at the 
far end of the conduits 2 p.p.m. remained. After 
24 hours standing the lines were drained and refilled. 
Tests indicated no b. coli and only 5 bacteria per c.c. 
in samples taken. 

Mr. Griswold of the Hartford (Conn.) Metropoli- 
tan Water+Commission said that the procedure at 
Hartford had been to use the high test hyperchlorite 
produced by Mathieson Alkali Works, adding 5 Ib. 
per 100 ft. run of 6 to 16-in. line. That would figure 
for 3 parts per million of chlorine in the 16-in. to 
18 parts in the 6-in. lines when filled. The employ- 
ment of the excessive application in the 6-in was 
practiced in order to have uniformity of procedure 
for all sizes and that was an advantage. Where a 
new line must stand for some time before cutting 
into service liquid chlorine is used when ready for 
placing in service and applied sufficient ‘to produce a 
residual of 6 p.p.m. chlorine at the end bleeder valve 
or hydrant. Low chlorine pressures had been a dif- 
ficulty met with in winter. 

“Need of Cooperation Between Architects, Plumb- 
ers and Water Departments” proved a live topic for 
discussion led by J. E. Gibson of Charleston, S. C. 
He pointed out the lack of proper appreciation of the 
limitations of small pipe sizes, and the necessity of 
providing materials less corrosive than steel piping 
in many instances, which prevailed in. the architec- 
tural and plumbing fields. Mr. Gibson said. that 
much of value could be learned by builders if they 
would consult the Water Department before specify- 
ing size and quality of piping to go into residences, 
apartments or office buildings. 

At St. Paul, according to Mr. Thompson, it had 
become a rule that nothing smaller than 34-in. serv- 
ice pine run across the basement would be acceptable. 

T. H. Wiggin remarked that cold water piping was 
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not the important element. Corrosion in the hot 
water system was of primary importance and created 
a real difficulty. 

H. O. Sweet of Birmingham in defending the 
plumbers held the architects more responsible. 


“Emergency Protection of Water Works in Flood- 
ed Areas” was the subject of a finished paper by F. E. 
Hall, Superintendent of Water Works, Greenville, 
Miss. Mr. Hall gave a resume of their experiences at 
Greenville during floods and the emergency operation 
procedures evolved. Mr. Hall warned that a Super- 
intendent need only have one such experience to have 
impressed on him the value of being prepared in ad- 
vance to cope with emergencies. 


“Paint Markings for Fire Plugs” was the subject 
dealt with by J. W. McAmis, Superintendent of 
Water and Sewerage at Shreveport, La. He pointed 
out the advantages which should result from the 
adoption of a distinctive painting of fire hydrants 
that would indicate immediately the volume of 
stream flow procurable, the size of water main and 
pressures available. Mr. McAmis having served once 
with a fire department felt that such markings would 
prove of value to the fire fighters and thus prevent 
mistakes, such as pumping at rates in excess of the 
main delivery to the pumper or the use of a greater 
number of hose lines than there would be adequate 
to properly supply residual pressure. Mr. McAmis 
suggested a color scheme and painted numerals to 
indicate the available flows from each hydrant. 


In discussion from the floor it was reported that 
the Maine Water Utilities Association had taken defi- 
nite steps in that same direction and it was suggested 
that a single scheme of colors and markings should 
be evolved for use in all cities to make for uniform 
standardized practice. That would have a distinct 
value when one fire department might be called to 
a neighboring city to offer assistance during a con- 
flagration. It seems that the hydrant markings 
adopted by the Maine Water Utilities Association 
are as follows: 

Class A—To supply 1 or more pumpers at 1,000 
gals. min. Tops and nozzles, green. 

Class B—To supply not less than 500 gal. min. 
Tops and nozzles, yellow. ‘ 

Class C.—Less than 500 gal. min. Tops and noz- 
zles, red. 

Mr. Mowry of the National Board of Fire Under- 
writers thought that the size of main should be shown 
on the hydrant. He considered this move in the 
same general direction as had been the standardiza- 
tion of hose threads. 

“Organization of Water Departments for Emer- 
gencies” was covered by J. S. Dunwoody, Superin- 
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tendent Water Department at Erie, Pa. He said 
that one foreman was kept on duty at night and five 
men were subject to call. He felt that the time was 
approaching when Erie should have a standing emer- 
gency crew of 3 men for night service. With the 
present scheme they had one foreman quartered in an 
apartment next to the repair shop which meant that 
he was immediately available when needed. The 
Erie repair and emergency truck was equipped with 
an electric and air operated valve closing mechanism, 
but on the whole the air operated equipment was 
preferable in valve operation. Every large valve on 
the system had permanent electric leads to the loca- 
tion. 

Considering pressure water supply for valve opera- 
tion at filter plants and pumping stations, Mr. Dun- 
woody said that at least two separate sources of 
pressure water should be available. For boiler water 
input the feed pumps should be supplemented by an 
injection and auxiliary source of water supply. 

Wm. C. Mabee, Chief Engineer of the Indianapolis 
Water Co., said that his company has 1 man on con- 
tinuous night duty as contrasted to the rotation 
of men as practiced at Erie. A night crew of five 
men was subject to call by phone for night duty in 
valve operation, etc., and repairs were then made 
by the day force. They at Indianapolis had very 
definite plans perfected in advance as to what action 
to follow in case of emergencies, such as conflagra- 
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tion, tornadoes, flood, etc. The men had to know 
what was expected of them immediately should such 
catastrophies occur. 

T. J. Spinker of St. Louis referred to the equip- 
ment for illumination during night work. The 3-ton 
Dodge truck had been equipped with an 800 watt 
Kohler generator set and the better lighting had in- 
creased night-work efficiency to at least 100 per cent. 

A. F. Porzelino said that at Chattanooga they kept 
one man on continuously for emergency night duty. 

“How Frequent Should Meters Be Tested?” was 
the question handled by H. F. Blomquist, Superin- 
tendent Water Works at Cedar Rapids, Ia. Mr. 
Blomquist presented a particularly valuable report 
covering observations in practice and a long period 
meter test made at Grand Rapids. His paper will 
be printed in a subsequent issue of WATER WorKS AND 
SEWERAGE. Mr. Blomquist said that the frequency of 
needed testing would be governed by the quality of 
water supply. Deposits in the meter (organic or 
mineral) would result in over-registration and any 
suspended matter to create wear of moving parts 
would create under-registration. For the Cedar Rap- 
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ids conditions the data available led. him to believe 
that small meters would remain accurate during 10 
years of service if not longer. He thought that 
meters of 2-in. or larger size should be tested every 
two yéars because of the relative importance of main- 
taining accuracy of the larger sizes. They had found 
a tendency of 1 to 2 per cent over-registration by 
5g-in. meters during first three years of service. 
They specified 98 per cent accuracy for new meters 
on that account and when repaired they were reset 
for 97 to 99 per cent accuracy. He felt that there 
was a new and real need for more sensitive meters 
because of the small flows passing through gas-oper- 
ated refrigerators, air conditioning equipment and to 
record small leakage. Mr. Blomquist also offered 
several valuable suggestions for facilitating repair 
work and remarked that the softened filtered Cedar 
Rapids water probably was less harmful to meter 
parts than other types of waters which might be of 
a depositing or corroding nature. In other words: 
quality of water had a significant bearing on the life 
and accuracy of water meters. 

At Cedar Rapids they were using six different 
makes of meters and found them all very much on a 
par and they had kept very accurate records on cost 
of meter repairs. 


A. F. Porzelius said that in as much as quality of 
water affected the accuracy of meters they at Chat- 
tanooga had a rule to make meter tests based on 
meter registrations rather than period of service. 
That plan applied more particularly to the larger 
meters than the small ones and also it was their plan 
to bring the meters to the shop for testing because 
of the ecenomy of that procedure as against the field 
test. 

Mr. Hawley of Wilkinsburg, Pa., commented on 
the failure of the average worn meter to register 
rates of 200 to 300 gal. flow per day. 

Mr. Porzelius suggested that it might be of value 
to water works managers to secure a list of owners 
of gas refrigeration for the local gas company if that 
could be gotten. He had done as much himself and 
the information was of value. 

W. S. Patton, Manager Water Works at Ashland, 
Ky., in commenting on non-registration of low flows, 
suggested that members might do well to look into 
the “Gulper,” a new device displayed by the Ford 
Meter Box Co., which had been developed by Mr. 
Earl of New Orleans. This instrument fits onto 
an ordinary meter and causes it to register every 
particle of flow passing through. It was so new 
that nobody had had a chance to learn much about 
it as yet, but it looked very interesting. 

Mr. Truman, Superintendent Water Works, Col- 
orado Springs, Colo., said that frequently the in- 
creased water bills had been greater than they had 
anticipated following refrigeration installations in 
residences. He thought this was due to the fact that 
the increased small flow added to the existing leak- 
age (not registering) had made a total which was 
registered and thus the refrigeration had been blamed 
when really the leaks were responsible. The refrig- 
erators had perhaps been a means of getting pay by 
water companies for wasted water heretofore not 
registered. 

Mr. McDowell of Charleston, S. C., said that their 
practice was to inspect and test meters of 2-in. size 
and over every 3 months. All meters in service more 
than 7 years were being tested at the rate of 300 per 
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month. Meters installed in 1912 had shown the 
greatest error to be 3 per cent. — pe 

“Making Water Works Properties Attractive was 
the topic handled by O. Z. Tyler, Superintendent 
Water Department, Jacksonville, Fla. Mr. Tyler’s 
contribution was replete with suggestions as to the 
proper procedure in beautification of water works 
properties. He said that the grounds should be at- 
tractive in order to increase the public s good opinion 
of the department and its activities, and that moder- 
ate beautification was preferred to an over elaborate 
scheme. He called attention to the improvement 
of interior of buildings as well as the surrounding 
srounds. For sloping banks and shady spots he 
had found Sunaper grass (a cross between Bermuda 
and St. Augustine grass) to be the best. He felt 
that hardy evergreens should be used to a large ex- 
tent and supplemented by a formal style of garden 
treatment with winding paths. Driveways into the 
property were not particularly desirable. 

A. P. Michaels, Manager Orlando Utilities Com- 
mission, Orlando, Fla., reported that beautification 
was not alone a good will builder, but had resulted 
in increased water consumption. Beautification could 
readily be extended to the entire community through 
Garden Club work and thus increase water workers’ 
income by greater use of water for sprinkling. 

The Chairman reported results of a remunerative 
nature had been secured by the West Palm Beach 
Water Co. when Mr. Reynolds had put on an expert 
landscape architect who advised Garden Clubs and 
others concerning industrial property beautification. 
Water sold as a result had been considerably more 
than sufficient to support that work. 

At St. Paul, Minn., considerable had been accom- 
plished in good will building by developing a park 
around the water works buildings. The lake had 
been beautified by plantings around the shore line. 


A. U. Sanderson of Toronto pointed out the ten- 
dency to improve the appearance of water works 
buildings and that was a most commendable move to 
go hand in hand with grounds beautification. 

Mr. Sims, Superintendent of Water Works at Spar- 
tanburg, S. C., was asked by the chair to report on 
what they had done at Spartanburg. He told of the 
good will developed when the Water Department 
constructed an artificial lake for recreational pur- 
poses. Filtered water goes to that lake in varying 
amounts and the surrounding grounds are maintained 
by the department as well as the purity of the water 
for bathing. 

Mr. Burkenbine of Philadelphia reported the im- 
pressions made on the layman visiting various water 
works and how much higher the opinion of the visit- 
ors had been of the plants that had been beautified 
than had been the case with others producing per- 
haps even a more satisfactory product but lacking in 
attractiveness. 


If comments are in order this writer might add 
that usually the best product comes from the most 
neatly kept plants which usually have attractively 
maintained surroundings. 

This topic created considerable interest and pro- 
longed discussion which is indicative of a happy 
trend in the water works field. 

“Government Documents Useful to Water Super- 
intendents and Where They May Be Obtained” was 
the subject handled by A. F. Porzelius, Superinten- 
dent City Water Co. of Chattanooga, Tenn. The 
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author listed the available Governmental publications 
of value to water works superintendents and since 
the contents of the paper are valuable for filing for 
reference to Mr. Porzelius’ paper will be printed in a 
subsequent issue of WATER WorKs AND SEWERAGE. 

“Experience with Cement Lined Cast Iron Pipe” 
was recounted by E. O. Sweet, Superintendent Bir- 
mingham Water Works Co., Birmingham, Ala. 

Mr. Griswold of Hartford, Conn., had experienced 
objectionable leaching of lime salts from cement 
limings which necessitated bleeding of the lime for 
6 to 8 months. He had since specified bituminous 
coating of the cement lining. 


Mr. Moore of the Research Department of the 
American Cast Iron Pipe Co. described methods of 
coating application to cement lined pipe, but had 
also developed a leaner formula for the concrete used 
in lining pipes and had thus eliminated objectionable 
features of the richer cement lining. The reasons 
for “checking” or loose lining were discussed and 
he reported no experience with lining above 24-in. 
diameters, but the latter had proven satisfactory with 
the leaner cement. 

E. E. Bankson Consulting Engineer of Pittsburgh, 
Pa., reported difficulty with loose lining in 36-in. 
diameter pipe. 

“Inventory Methods for Yard Stocks” was dis- 
cussed, C. J. Alfke of the Hackensack Water Co., 
Weehawken, N. J., serving as the leader. Mr. Alfke 
outlined the essential steps in the control of mate- 
rials, including the “tag method” of making an inven- 
tory and the procedure adopted by the Hackensack 
Water Co. He recommended that inventories be 
made by company employees that are not connected 
with the store keeping department and that physical 
inventories and book inventories should be checked 
always. In reply to a question as to handling of 
record of missing equipment he said that a very thor- 
ough search was always made before charging it to 
loss. 

J. S. Dunwoody, Superintendent Water Depart- 
ment at Erie, Pa., reported that at Erie they made 
it a practice to charge issued materials and equip- 
ment to the individual foreman drawing such and 
that the foreman must account for same. 

A. P. Michaels of Orlando, Fla., reported on the 
stock-card system employed in recording bin stock 
on hand and removed. 


W. S. Patton, Manager Ashland Water Works, at 
Ashland, Ky., led the discussion of the topic, “De- 
vices to Aid in Locating Underground Structures 
and Leaks.” After referring to the devices on the 
market for leak location—such as the microphone— 
he reported on another scheme employing the drill- 
ing of small holes in the paving in order to trace the 
source of the water. 

Patrick M. Geer, Superintendent Water Works at 
Holyoke, Mass., described an ingenious method of 
locating a baffling leak. The equipment employed 
consisted of no less than a tincan and a length of 
wire. 


PAPERS AND DISCUSSION 


A report covering papers presented before the 
Water Purification Division appears elsewhere in 
this issue. A digest of papers presented before the 
Main Sessions and the Finance and Accounting 
Division will appear in the June issue of WATER Works 
AND SEWERAGE. 
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THE LIME-CHLORINE PROCESS OF SEWAGE 
TREATMENT AT BALTIMORE 


By C. E. KEEFER and 
G. K. ARMELING 


Principal Assistant Engineer, Sewage Works 


URING the past few years there have been con- 

siderable algae growths in Back River, the tidal 

estuary, into which the treated effluent from the 
Baltimore sewage works discharges. These growths 
have been attributed by the property owners along the 
river to the presence of the nitrified effluent from the 
sewage plant. As there are a large number of valuable 
shore front properties on both sides of the river, which 
is extensively used for boating, bathing and fishing, it 
was considered desirable to do everything possible to 
control the algae growths. It was, therefore, decided in 
the fall of 1930 to see what effect chlorine would have. 
First, a series of laboratory experiments, consisting of 
treating the sewage effluent with (1) chlorine and (2) 
chlorine and lime, were made to learn which was cheaper 
and more efficacious. The latter treatment was found to 
be the better of the two. The chemicals were introduced 
into the river by adding them direct to the final sewage 
effluent before its discharge into Back River. The treat- 
ment was begun in March, 1931, and continued through- 
out the summer of that year. The results were suffici- 
ently promising to warrant the continuation of the work 
during the summer months of 1932. 

The sewage works is a sedimentation-trickling filter 
plant with a flow (1931) of 60.97 M. G. D. The set- 
tled sewage is treated on 30 acres of trickling filters, and 
again settled in two humus tanks. The effluent, then, 
flows through conduits 4,100 ft. long, and discharges 
into Back River. This stream, which is a tributary of 
the Chesapeake Bay, has a drainage area of about 45 sq. 
mi. above the sewage works. As the run-off is small, the 
tide, which average about 1.5 ft., plays the major part 
in diluting the effluent. Below the sewage works the 





stream extends for about 9 miles to the bay, and has a 
width of approximately 34-mile and an ayetage depth 
of about 4 or 5 ft. Above the sewage workg the stream 
is navigable in small boats for about 134 files. Gen- 
erally speaking the bottom of fhe river ig 
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.—The treatment of sewage with 
liquid chlorine}and hypochlorite of lime has been prac- 
ticed for many years, and more recently chlorine has 
been used to cqntrol algae growths, especially in waters 
used for huma\y consumption. The writers, however, 
know of no instance where the “lime-chlorine’’ process 
has been used to treat either water or sewage prior to 
the preliminary tests and full scale operation in Balti- 
more. With the knowledge that calcium hypochlorite 
could be made from chlorine and lime, laboratory tests 
were conducted, consisting of treating portions of the 
sewage effluent with (1) chlorine water and (2) chlorine 
water and lime mixed in the proper proportions. As 
shown in Table I, these tests indicated that an average 
of 3.70 p.p.m. of chlorine was needed to satisfy the ini- 
tial demand while only 1.18 p.p.m. of chlorine in the 
form of hypochlorite solution were required. 
Additional tests were made in order to produce 0.5 
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Chlorine House and Chlorine Containers, Back River Sewage Works, Baltimore, Md. 

















Chlorinators Feeding Into Lime Line, Baltimore Sewage Works 


p.p.m. of residual chlorine in the effluent. When chlo- 
rine water was used, 6.19 p.p.m 
with hypochlorite solution only 
quired, a saving of 40.4 per cet ore, : 
starting with a residual of 0.5 yg.p.m. chlorine in the 
effluent, chlorine could be detecfed forfan average of 67 













water, the former process 
A calcium hypochlorite s¢ 
chlorine and 745 Ib. of 
same residual as 1,000 
time would be more effe 
hydrated lime at % ct. 
used would cost $20 w 


and lime would cost 


oduced by 596 Ib. of 
1ydrated lime would give the 
». of chlorine and at the same 
tive. With chlorine at 2 ct. and 
pound each 1,000 Ib. of chlorine 
reas the treatment with chlorine 
15.65, a saving of 21 per cent. 
During the spring andj summer of 1931 a total of 194 
tons of chlorine and 252% tons of hydrated lime was 
used. The cost of these materials, exclusive of all labor 
and hauling charges was: 


Ceeune.- 198 ‘tons’ St Ge xo scien: avd o digo eaeas oe $ 8,223.60 
Eiydrated lime, 252% tons at $OZO. ....o. 5020s cn ccneewes 2,335.63 
a Re BT EES enter Ree $10,559.23 


If chlorine alone had been used, it is estimated that 
32514 tons would have been needed, and would have 
cost about $13,800. 


The equipment, used in applying the chemicals, con- 
sisted of six Wallace & Tiernan chlorinators, four of 
which have a capacity of 750 lb. and the other two a 
capacity of 350 Ib. of chlorine daily, and two dry-feed 
lime machines. As it was not known whether the instal- 
lation would be a permanent one, the equipment was 
housed in a wood frame building. The lime-feed ma- 
chines were placed in a separate room from the chlorina- 
tors so that there would be no lime dust around the 
chlorinating equipment. The apparatus was installed in 
two independent batteries, each consisting of two 750- 
Ib. and one 350-lb. chlorinators and one lime-feed ma- 
chine. 

Each lime-feed machine operates automatically, and 
feeds the proper quantity of lime mixed with water 
through a 4-in. cast iron pipe to the sewage effluent chan- 
nel. Chlorine dissolved in water also flows into this 
pipe line. The ratio of chlorine to hydrated lime 
necessary to form alkaline calcium hypochlorite is ap- 


*A pink “flash” is produced when phenolphthalein solution is 
dropped into a sample of the chlorinated lime solution. The 
bleaching effect quickly destroys the pink coloration. 
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proximately 1 to 1.25. In order to be sure that there 
is an excess of lime, “flash” tests* with a solution of 
phenolphthalein are made. 

The chlorine is delivered to the sewage works by 
trucks in 1-ton containers, which are placed on a raised 
wooden platform adjacent to the chlorinating house. A 
wooden framework with a chain hoist is provided over 
the platform for moving the cylinders. 

Chlorine and lime were first used on March 23, 1931. 

From then until May 15 approximately 3,000 lb. were 
used daily. As there was a considerable variation both 
in volume and the strength of the sewage during the 
day, it was decided to vary, to a certain extent, the quan- 
tity of chlorine and lime used with the sewage flow. 
From May 15 to JyW 3, 1931, therefore, 1,850 Ibs. of 
chlorine were used/flaily from 4 p. m. to 4 a. m. and 
1,J09 lbs. during the remainder of the day. As the tem- 
eyature and the Atmospheric conditions for the growth 
algae were fleal during July and August, the chlo- 
rinators wer operated at their maximum capacity of 
3,700 lbs a@day until Aug. 29, 1931, when the treatment 
vas GeContinued for the rest of the year. 
Attle difficulty was experienced with the operation of 
the equipment. At times the pipes became clogged with 
deposit, and had to be cleaned. The pipes, through which 
the chlorine water flowed, were connected to the cast 
iron pipe line containing the lime water by means of 
malleable iron fittings. These corroded through, and 
have since been replaced with cast iron fittings. 

Bacterial counts, made of the river water at the point 
where the effluent discharges, gave the following results : 











Total B. Coli 

Bacteria Bacteria 

Date per cc. per cc. 
WE is We ccs os, Sao So oe Ae 10,000 6 
MN TEE cr os? 25h bin bx dla cee catine 5,000 0 
POR SG Rie Gee ee ae 400 0 
PET Be Ceo eke 6 Fees 2,000 0 


Copper Chloride Treatment.—In addition to using 
chlorine and lime it was decided also to experiment with 
copper chloride. A 12-ft. length of 16-in. cast iron pipe 
was, therefore, set in an upright position and filled with 
fine copper turnings. The bottom of the pipe was set in 
concrete, and made water-tight. Chlorine water flowed 
into this pipe at the bottom, and the copper chloride solu- 
tion discharged at the top. 

Copper chloride was used from July 16 to Aug. 17, 
1931. Approximately 0.1 p.p.m. of copper as copper 
chloride was applied per million gallons of sewage 
treated. A series of laboratory experiments were con- 
ducted to determine what effect, if any, small quantities 
of copper would have upon the algae. When using 
0.5 p.p.m. of cupric chloride, there was no indication 
that this chemical inhibited algae growth. 

B. O. D. Reduction—Numerous investigators includ- 
ing Mohlman, Baity, Rudolfs and others have reported 
on the B. O. D. reduction of sewage treated with chlo- 
rine. It was considered of interest to collect samples 
both of the untreated and the chlorinated effluent, and 
determine the reduction in B. O. D. Some of these 
samples were incubated for 5 and others for 20 days. 
All tests were made by. the direct oxygen (Sierp) method. 
As indicated in Table II the average 5-day B. O. D. of 
the untreated effluent was 48 p.p.m. and that of the 
treated effluent was 32 p.p.m., a reduction of 33 per 
cent.+ The 20-day B. O. D. of the unchlorinated effluent 
averaged 116 p.p.m. and the corresponding chlorinated 
effluent had a B. O. D. of 10 p.p.m., a reduction of 14 
per cent. 





+Note that the actual reduction was the same (16 p.p.m.) in 
each case. 
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TABLE I—FINAL EFFLUENT TREATED WITH 
CHLORINE AND A MIXTURE OF 
CHLORINE AND LIME 

Time Cl. Re- 
mained when 
Cl. Required to Tr@ated to Give 


Cl. Required to 
Give 0.5 p.p.m. 


Satisfy Initial 





Cl. Demand Residual Cl: t : 
Cl. Cl. 
Cl. and Cl. and Cc 
Sample Water Lime Water Lime Water 
No. p.p.m. p.p.m. p-p.m. p.p.m. i 
Ricaet ome 1.32 8.51 
y a 2.76 1.25 5.72 11.00 
: ae 1.20 5.60 11.8 
A. c.3< ane 0.94 4.91 11.3 
Average 3.70 1.18 6.19 11.3 
TABLE II—B. O. D. RADUCTIO SEW AGE 


AND 
Incu- -—B.O: +, B.0.D. 20 Days> 
bation Un- * 
Temper- Residual Chlori Chlori- —_ chlori- 
Test ature Cl. nated nated nated 
No. °C p.p.m. p.p.m. p.p.m. “»p.p.m. 
Be aee 1.0+ 23 
a 0.7 17 
: a 0.5 25 és re 
4....20 0.5 +8 87 98 
ee 0.4 59 102 120 
ee 0.5 31 120 124 
oe 0.5 29 112 114 
Orr 3 0.6 26 77 122 
Avge .. is 32* 100* 116 





*Note that the 16 p.p.m. reductidn holds during the 20-day 
period. 

During 1931 there was a marked reduction in the 
number of algae in the river as cdgnpared with 1930. As 
there were a number of other environmental factors af- 
fecting the algae growth in the river such as turbidity, 
number of sunshine hours, rainfall, etc., it is difficult to 
determine the part which the lime-chlorine treatment 
played in the reduction of algae. There is reason, how- 
ever, for believing that the lime-chlorine treatment was 
beneficial ; so the work is being continued during 1932. 
The use of lime and chlorine as adopted in Baltimore 
furnishes the engineer with an additional means of treat- 
ing sewage. This method of treatment offers possibili- 
ties which should recommend it for extensive use in the 
field of sanitary engineering. 

The sewage works is under the general supervision of 
B. L. Crozier, Chief Engineer of the Department of 
Public Works, and George E. Finck, Sewerage Engineer. 
Acknowledgments are due to Linn H. Enslow of the 
Chlorine Institute, who suggested that the lime-chlorine 
treatment be tried, and Edward Cromwell and Henry 
Weiner, Principal Sanitary Chemist and Junior Chemist, 
respectively, of the Baltimore sewage works. 
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Southern Illinois Conference on 
Water Purification 


A conference on water purification, primarily for 
superintendents and operators, will be held May 27 
at the Chemistry Building, State Normal University, 
Carbondale, Ill. The conference will be under the 
auspices of the Division of Sanitary Engineers, State 
Department of Public Health, and the Illinois Sec- 
tion of the American Water Works Association. The 
program follows: 

9:00-9:30 a. m. Opening of conference. Harry F. Ferguson, 


Chief Engineer, State Department of Public Health; John R. 
Baylis, Chairman, Illinois Section, American Water Works 


Association. 
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9 :30-10:45 a. m. “Coagulation, Mixing and Settling.” Dj 
cussion opened by John R. Baylis, Physical Chemist, Department 
of Water Supply, Chicago. 

— Noon. “Aeration, Tastes and Odors.” Discussion 
opened by M. S. Sabin, Sanitary Engineer, State De 
Public Health. — 

12-1:30 P. M. Luncheon. 

1:30-2:45 P. M. “Chlorination.” Discussion opened by AE 
Gorman, Filtration Engineer, Chicago. ae 

2:45-3:00 P. M. “Softening and Iron Removal.” Discussion 
opened by Chas. Spaulding, Chemist, Springfield. 

3:00-4:00 P. M. Miscellaneous Topics and Question Box 
Discussion opened by C. S. Gill, Superintendent of Waterworks 


Carbondale. 


4:00-6:00 P. M. Inspection of Carbondale Reservoir and 
Water Purification Plant. 

6:00-7:30 P. M. Dinner. 

7:30-8:30 P. M. “Water Supplies Around the World.” Illus- 
trated talk by H. E. Babbitt, Professor of Sanitary Engineering 
University of Illinois. ‘ 

If it is desired to exhibit material, in addition to 
having a _ representative present, communication 
should be made directly with C. S. Gill, Superintend- 
ent of Waterworks, Carbondale, who is taking care 


. of local arrangements. 
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Pennsylvania Sewerage Works 
Conference Meets in June 


The 1932 Conference of the Pennsylvania Sewage 
Works Association will be held June 22, 23, and 24 
at State College, Pa. The program follows: 

WEDNESDAY, JUNE 22, 1932 

7:30 P. M. “Moving Pictures of Sewage Treatment Works.” 

E, Sherman Chase, Metcalf & Eddy, Boston, Mass. 
Tuurspay, JUNE 23, 1932 
Morning Session 

8:30 A. M. Registration. 

9:30 A. M. Address of Welcome. 

9:45 A. M. “Activated Sludge Practice,” Philip B. Streander, 
Consulting Engineer, Philadelphia, Pa. Discussion, Wellington 
Donaldson, Fuller & McClintock, New York City, N. Y. 

10:30 A. M. “Sludge Digestion Experiences at Baltimore.” 
Edward Cromwell, Principal Sanitary Chemist, Bureau of 
Sewers, Baltimore, Md. 

11:15 A. M. Business session. 

12:00 Noon. Recess. 


Afternoon Session 

1:15 P. M. “Explosion Hazards of Gas from Sewage Sludge 
Digestion Tanks,’ George W. Jones, Chemist, U. S. Bureau of 
Mines, Pittsburgh, Pa. Discussion, John R. Downes, Supervising 
Engineer, Plainfield-Dunnellen Sewage Treatment Plant, Plain- 
field, N. J. 

2:00 P. M. “Design and Preliminary Results of Operation, 
Erie Sewage Plant,” A. B. Cameron, Superintendent, Erie, Pa. 
Discussion, John T. Campbell, The N. J. Chester Engineers, 
Pittsburgh, Pa. 

2:45 P. M. “What the Pennsylvania Department of Health 
Expects of Each Operator,’ L. S. Morgan, District Engineer, 
Pittsburgh, Pa. 

3:30 P. M. “Function of Each Unit of a Sewage Plant,” Isaac 
S. Walker, Consulting Engineer, Philadelphia, Pa. 

4:15 P. M. Recess. 

7:00 P. M. Dinner and Round Table Discussion, H. E. Moses, 
leader, Assistant Chief Engineer, Department of Health, Har- 
risburg, Pa. 

Fripay, JUNE 24, 1932 


Morning Session 


SEWAGE PLANT OPERATORS’ SYMPOSIUM 


9:00 A. M. “How to Start a New Sewage Plant,” Harry M. 
Beaumont, City Hall Annex, Philadelphia, Pa. 

9:30 A. M. “Insect Control,” W. J. Simpson, Reading, Pa. 

10:00 A. M. “Winter Operation,” R. R. Cleland, Engineer, 
Sewage Disposal Plant, State College, Pa. 

10:30 A. M. “Control of Odors,” W. A. Ryan, Rochester, N. Y. 

11:00 A. M. “What Constitutes an Acceptable Effluent,” Wil- 
liam C. Emigh, City Engineer, Coatesville, Pa. 

11:30 A. M. “Laboratory Control,” M. J. Blew, Assistant En- 
gineer, Northeast Sewage Treatment Plan, Philadelphia, Pa. 

12:00 M. Adjournment. 
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FILTRATION PLANTS 
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A Section Dealing with Their Design, Construction and Operation 


Conducted by JOHN R. BAYLIS, Associate Editor 
Physical Chemist, Bureau of Engineering, Chicago, III. 


® 


WATER TREATMENT AND PURIFICATION 
PROBLEMS DISCUSSED AT THE MEMPHIS 
CONVENTION OF THE A. W. W. A. 


HE attendance of water purification engineers ard 

chernists at the Memphis, Tenn., Convention was 

not quite up to that of the past few years, but 
considering the times and the fact that Memphis is some 
distance from the center of gravity of the membership 
it is surprising that the attendance was as large as it 
was. This probably was due, in a large measure, to the 
interesting and diversified program arranged by Chair- 
man Hansen. All water purification sessions were well 
attended and the papers were discussed to the extent 
that the sessions usually finished behind time. 


The Water Purification Dinner.—The annual dinner 
of the Water Purification Division has now become one 
of the notable events of the convention. In order to 
divert our minds from serious thought at least for the 
duration of the dinner it was decided a few years ago 
to have some form of entertainment. Wm. J. Orchard, 
one of our members, was called upon to be master of 
ceremonies, and he proved so highly entertaining that he 
has been called upon from year to year to handle this 
part of the program. Each year the inimitable “Bill” 
arranges a program more interesting than the one of 
the previous year. The dinner on Tuesday evening was 
the best and most enjoyable one which has been held. 
Our “Bill” was at his best, and he was ably assisted 
by local colored talent and by Chairman Hansen. 

Colon-Aerogenes Types of Bacteria as Criteria of 
Fecal Pollution: F. O. Tonney and R..E. Noble.— 
Early efforts to detect pollution in water were largely 
by chemical tests, but these tests were later largely 
replaced by the B. coli test which is regarded as 
being more indicative of dangerous pollution. The 
preset test for B. coli using lactose broth determines 
organisms of both the coli and the aerogenes group. 
Not many aerogenes come from the intestines of hu- 
man beings and significance should be attached 
almost entirely to coli of fecal origin. The advantage 
of direct plating on the Noble cyanide-citrate media 
for enumerating the coli and for distinguishing be- 
tween fecal coli and members of the aerogenes group 
was stressed. The ratio of B. coli to aerogenes in 
feces is about 100 to 1, and in soils and decaying 
vegetation the ratio is about one B. coli to 20 
aerogenes. In sewage the ratio of B. coli to aerogenes 
is about 1 to 1.4. The resistance of the two groups is 


about the same; that is, they die upon standing at 
about the same rate. Frank E. Hale, in discussing 
the paper, stated that about 99 per cent of B. Typhosis 
in water die within two weeks. He did not believe 
there was any advantage in separating the coli and 
aerogenes groups. T. R. Lathrop said that the 
cyanide-citrate method of enumerating and differen- 
tiating the B. coli from aerogenes was simple, and 
that it gave a reasonably accurate indication of the 
B. coli and the aerogenes. 

Conformity of Public Water Supplies to U. S. 
Treasury Standards: Ralph E. Tarbett.—The author 
explained the U. S. Treasury Department Standards 
for drinking water on common carriers. Testing the 
water supplies is left largely to the State Depart- 
ments of Health in the various states. The statistics 
given were only on supplies where the water is used 
on common carriers. There are about 1,950 such sup- 
plies, and out of 1,836 supplies in which there are 
reports as to quality, 79 per cent pass the U. S. 
Treasury Department standards and are approved. 
There are 18.5 per cent of the supplies which have 
received provisional approval, and there are 2.5 per 
cent of the supplies which are not approved. Of the 
1,836 supplies, 51.5 per cent receive some kind of 
treatment. It is estimated that about 75 per cent of all 
of the water supplies in the U. S. would pass the 
Treasury Department standard. Cross connections, 
inadequate treatment, poor supervision, open reser- 
voirs, other possible sources of contamination, etc., 
were listed as the main cause of disapproval or pro- 
visional approval. Considerably less than one-half 
of the plants receiving provisional approval failed to 
meet the bacterial standard. 

Numerical Rating of Public Water Supplies: E. S. 
Chase.—A single criterion of quality may fail to satis- 
factorily indicate the safety of the water. Some 
years ago the bacterial content of the water was the 
only standard for judging the quality. A scoring 
system which takes into consideration a number of 
factors is advocated as being a better means of judg- 
ing the safety of the water. It also is an effective 
means of bringing about improvement in supplies 
which do not have a very high rating. The scoring 
system must be properly and tactfully used. The 
superintendent will find that a bad score frequently 
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will be very helpful in securing 
funds to make improvements. If 
the scoring system brings out the 
facts about the water supply it is 
indeed worth while. There are a 
few objections, the most serious of 
which is that arbitrary figures 
have to be used in scoring the sup- 
ply. The objections are not insur- 
mountable. A scoring system 
shows both the active and the po- 
tential sources of danger. The 
system proposed is mainly that 
adopted by the New England Water 
Works Association. The factors affecting the safety 
of the supply are, pollution hazards, measures 
adopted to protect the supply, and the quality of the 
water. Credit and penalties are set up, and a supply 
with a perfect grade will have a score of about 100. 
The system is a weighing of the factors affecting 
the quality of the water. The paper gave details of 
the scoring system and explained the factors which 
should be taken into consideration in determining the 
figure for each item on the list. Wm. J. Orchard 
stated that judiciously used, the scoring system may 
be used to stimulate competition in the betterment 
of water supplies. All arguments favor a scoring 
system, and he recommends that the rating system 
suggested by Chase be tried. R. S. Weston also 
recommended that the scoring system be tried. One 
of the discussors stated that the use of a scoring sys- 
tem for villages in the Birmingham, Ala., district 
resulting in improving the quality of the water. C. 
H. Spaulding questioned the need for a system of 
scoring and stated that it might be subject to mis- 
takes and errors which would be embarrassing to 
some cities. 

Progress Report of Committee on Standard Meth- 
ods of Water Analysis: Jack J. Hinman, Jr., Chair- 
man.—Mr. Hinman read what probably will be the 
last report of Committee No. 1, for it appears that 
this committee has been abolished. Mr. Hinman 
stated that the work of the committee has been ham- 
pered during the year by lack of knowledge of the 
intentions of the Committee on Water Works Prac- 
tice with regards to the proposed representation of 
the American Water Works Association on the Joint 
Committee which was to be composed of three mem- 
bers of the American Public Health Association and 
three members of the American Water Works Asso- 
ciation. Much of the report which deals with the 
work accomplished by the committee was taken up 
by explaining the work of the referees on bacterio- 
logical methods. N. J. Howard has carried on exten- 
sive investigations on the use of different peptones 
and their effect upon the rate of growth and the num- 
ber of bacteria developing. Additional work also 
was undertaken by Mr. Howard on the isolation of 
the colon group by lactose broth, brilliant green bile 
broth, and Dominick-Lauter broth. In the raw and 
chlorinated Toronto water lactose broth appears to 
show no advantage over brilliant green bile and only 
slight advantage over the Dominick-Lauter broth. 
Much of the report on bacteriological methods cen- 
tered around the use of brilliant green bile broth. 
Under chemical methods, chief interest seemed to 
be centered around the residual chlorine determina- 
tion. R. C. Bardwell, in discussing the report, re- 
ferred to the rapid methods of boiler water analysis 
which are to be included in the next edition of Stan- 
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dard Methods. These methods are not exact in some — 
instances but are satisfactory for boiler waters. A.M 

Buswell defended the present standards for residyaj 

chlorine determinations as being more accurate than 

the modifications proposed by Muer and Hale. Mapn- 

ganous salts in amounts up to 6.0 p.p.m. of Mn, have 

no effect upon the color produced by ortho tolidine. 

Discussion of the functions of the Joint Committee 

was started, but was stopped by H. E. Jordon’s re. 
quest that the*committee be given a chance. Mr. 
Jordon is Chairman of the Joint Committee. 

Report of Committee on Filter Media: John R. 
Baylis, Chairman.—The committee was organized 
during the past year to study materials used in water 
filter beds. Work at the present time is largely ¢o- 
operating with the Committee on Filtering Mate- 
rials from the American Society of Civil Engineers 
on a program of research they already have under 
way. The report gave an outline of the work under 
way at Detroit, Chicago and Harvard University on 
filtering materials. This work is in addition to that 
under way by the A. S. C. E. Committee, which has 
work under way in several cities throughout the 
country. O. J. Ripple discussed the use of anthra-’ 
cite coal in the place of sand for filter media. The 
10 per cent size of the coal first used at Denver, 
Colo., was about 0.62 mm. diameter. Micro-organisms 
and coagulated matter passed 
through the filter beds. This coal 
was removed and a smaller size 
used. Ripple believes a bed com- 
posed of a layer of sand on the bot- 
tom and anthracite coal of larger 
size on top of the sand would make 
an ideal bed. W. S. Mahlie stated 
that sievings of 20 carloads of sand 
at the pit with unskilled labor com- 
pared favorably with the sievings 
made at the plant. 

Manganese and Its Relation to 
Filters: Perkins Boynton and 
Lewis V. Carpenter.— Manganese 
occurs in the waters in most of the bituminous coal re- 
gions of the east. Not much manganese is found in 
the coal itself nor in the slate adjacent to the coal 
beds. Unsterilized samples of shale gave up more 
manganese to water than sterilized samples. Streams 
in the vicinity of Clarksburg and Morgantown, W. 
Va., contain from 0.2 to 31.0 p.p.m. of manganese. 
The acidity of one stream was 30,000 p.p.m. In local- 
ities where the sand grains have a coating of man- 
ganese the manganese in the water ranges from a 
trace to about 7 p.p.m. A large amount of man- 
ganese was dissolved in one reservoir after the water 
was treated with copper sulfate. Mud balls and 
clogged places are quite common 
in filters where the water contains 
manganese. The manganese in- 
crustation was removed from the 
sand grains at Luke, Md., with a 
weak solution of sulfuric acid. 
Manganese is usually removed 
from water by the lime-soda soft- 
ening process, and it is removed 
by passing the water through zeo- 
lite beds. Manganese probably is 
present in water in the streams as 
a manganese carbonate. The water 5 yy wager, assist- 
at Fairmont, W. Va., carried as ant sales manager, 
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the recent drought. R. S. Weston stated that man- 
ganese, while seldom recognized in the past, is now being 
‘ven considerable attention. At Baltimore and Provi- 
dence the use of ferrous sulfate and lime to increase 
the pH above 9.1 removed the manganese. Mr. Wes- 
ton thought it was better to use ferrous sulfate than 
chlorinated ferrous sulfate. Arthur F. Mellen stated 
that pronounced sand caking and clogging was not 
noticed at Minneapolis. The resolution of man- 


ganese by treating the water with copper sulfate was 


questioned. : 

Filter Problems in Connection with Water Soften- 
ing: Charles H. Spaulding.—The problems in a soft- 
ening plant are not necessarily more troublesome 
than the problems in other treatment plants. Algae 
interference with the lengths of the filter runs is un- 
known in softening plants, because the microorgan- 
isms are so thoroughly removed by sedimentation. 
The filter beds may pass coagulated matter at times 
the same as other treatment plants when a coagulant 
is used. Calcium carbonate forms sludge cake over 
the filter beds and it is difficult to remove by wash- 
ing. Some pieces of the sludge cake become 
weighted with sand and settle to the bottom of the 
beds. If magnesium is present the cake is formed 
more readily. Calcium carbonate will deposit on the 
sand grains; however, the hardness removed from 
the water by such deposits more than pays for re- 
placing the sand occasionally. The sand is more 
soluble in waters of high pH. Water stabilized to a 
pH of &8 will plate out calcium carbonate on the 
sand grains, and water treated with excess of lime 
and then carbonated to pH of 9.2 also will coat the 
sand grains. When the pH is above 9.2 the sand 
grains coat readily. The surface wash is used in 
one softening plant, and it keeps the beds in good 
condition. D. H. Rupp stated that the filters will 
unload their incrustation if water containing CO, is 
run through them. When activated carbon is added 
to the water the filter runs are shortened. L. C. 
Billings compared a treatment using milk of lime 
with a lime treatment in which part of the water 
was nearly saturated with lime and this part was 
then mixed with the balance of the water. About 7 
g.p.g. of lime in the straight treatment reduced the 
alkalinity from 163 to 70, while with the split treat- 
ment the alkalinity was reduced from 198 to 47 with 
about 6 g.p.g. of lime. 


Water Softening by Zeolite as Used in Municipal- 
ities: S. P. Applebaum and L. P. Doane.—Water 
softening for municipalities started about 1903, and 
there were about 110 municipal softening plants in 
1929, practically all of which were lime-soda plants. 
Soft water has a definite industrial value to a city. 
A textile industry will never locate in a hard water 
district. Nearly all industries benefit from  soft- 
ened water. There are two methods of soften- 
ing available—lime-soda and zeolite. Very hard 
water can usually be more economically softened 
with lime. Several municipal zeolite plants were de- 
scribed. The relative cost of plants for the two 
processes may be compared by comparing public bids 
ona recent plant. The water had a hardness of 20 to 
23 grains and was to be softened to at least 4 grains. 
The bids for the zeolite plant were from $30,000 to 
$40,000 per million gallon daily capacity, and the bids 
on the lime-soda plant were slightly higher. Zeolite 
functions successfully on water of varying composi- 
tion without skilled supervision, whereas it is essen- 
tial to have a chemist for a lime-soda plant. One 
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advantage of the lime-soda treatment is that the total 
solids are less. The Southern Pacific Railroad sys- 
tem have a number of zeolite softening plants. An 
automatic zeolite plant to handle a water of 22 grains 
hardness at Cedarville, O., was explained. A. S. 
Behrman felt that the author has gone too far in pre- 
senting the simplicity of the operation of zeolite 
plants. Perhaps in the majority of cases the lime- 
soda process would be more satisfactory. Some 
waters. cannot be economically softened with zeolite. 
Zeolite softened waters are potentially corrosive, and 
there have been complaints of red water at one mu- 
nicipal zeolite softening plant. E. S. Chase stated 
that the sludge from a softening plant in England 
was burned and part of the recovered lime was used 
for treating the water. E. B. Whitman stated that 
a zeolite plant was installed at Cornell University 
so as to soften part of the water when the hardness 
was high. The two waters were then mixed. In- 
quiry was made if zeolite beds could be used for 
filter beds where the water was coagulated. Mr. 
Crane stated that he believed the coagulant would 
clog the pores of the zeolite. J. T. Campbell believed 
that the coagulated water could be taken care of with 
zeolite sand. Mr. Doane does not believe that zeolite 
should be used where the water is consistently turbid. 

Experience with the Use of Powdered Activated 
Carbon: George R. Spalding.—Activated carbon is 
effective in removing practically all kinds of tastes 
and odors from water. Its action is by physical 
means. Tastes and odors due to algae are easily re- 
moved, 9.7 lb. of Nuchar per million gallons removed 
odors due to melosira and synedra. Some report that 
the use of activated carbon with alum reduces the 
amount of alum necessary to produce satisfactory 
water. Activated carbon may be used to decolorize 
water. It also may be used for deodorizing water 
mains. Fill the water main with water containing 
the activated carbon, let stand for a few hours, then 
flush the main. Activated carbon prevents the putre- 
factive decomposition of sludge in settling basins. 
The lime sludge accumulating in a clear water reser- 
voir as a result of the treatment to prevent corrosion 
was odorous when the water was not treated with 
carbon and was odorless when the carbon was used. 
Sludge treated with activated carbon will not under- 
go further decomposition. Thorough mixing of the 
carbon with the water is essential. Alfred Echert 
found that 40 to 45 Ib. of carbon per million gallons 
were required at Saginaw, Mich. J. E. Kerslake 
stated that activated carbon was effective in remov- 
ing color from water and that the saving in alum was 
one-half to three-fourths the cost of the carbon. It 
also stopped the passage of colloidal alum through 
the filters in the winter months. W. H. Lovejoy tried 
activated carbon for removing a very objectionable 
musty odor at Louisville. Ten pounds per million 
gallons, costing $0.50, was effective, and there was 
no appreciable shortening of the filter runs. H. E. 
Moses stated that activated carbon was very effective 
in removing the musty river taste in the waters of 
western Pennsylvania during the drought. 

Present Status of Aeration: Frank E. Hale.—The 
removal of objectionable odors from water is the 
chief function of aeration, though it may. be used to 
remove other dissolved gases such as carbon dioxide. 
Frequently it is to add dissolved oxygen to the water 
which will oxidize certain dissolved compounds. The 
methods of aeration are: direct exposure of the water 
to air in streams and reservoirs, cascades, trickling 
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over coke or other such materials, sprays, and air 
forced or drawn into the water in the form of fine 
bubbles. Hydrogen sulfide is readily removed from 
water by aeration and chlorine may be reduced below 
troublesome limits. Musty and unpleasant odors 
from decomposition are removed, and odors from 
microscopic organisms are greatly reduced by aera- 
tion. The odor produced by synura is not removed, 
and the odor due to the action of chlorine on organic 
bodies also are not removed. Odors due to trade 
wastes usually are not removed. In some instances 
aeration assists coagulation. Aeration is essential in 
the removal of iron and manganese, and it assists in 
reducing red water by reducing the CO,. Sixteen 
hundred aerators at the Kenseco Reservoir spray the 
water 30 ft. into the air. The CO, is reduced from 
2.0 to 0.7 p.p.m. The CO, at the Rye Dyke aerator 
is reduced 40 per cent. W. H. Lovejoy stated that 
there was an increased interest in aeration. J. F. 
Bartuska finds that gasoline tastes are reduced by 
aeration, and N. J. Howard stated that aeration was 
effective in removing chlorine from water. 

Floc Formation and Mixing Basin Practice: 
George E. Willcomb.—The author does not believe 
that the term “mixing” is appropriate and prefers to 
use the term “conditioning.” The most rapid floc 
formation occurs at a definite pH, which may vary 
for different coagulants. After the first fine coagula- 
tion forms the problem is to bring the small floccu- 
lated particles together into larger particles of floc. 
The early plants were generally subjected to im- 
properly conditioned water. The lower the temper- 
ature the longer is the agitation required. A method 
for measuring the floc which settles out was de- 
scribed. An appreciable saving of coagulant may be 
made by mixing from 20 to 30 minutes. There was 
less alumina passing the filters when the water was 
properly conditioned than there was when it was not 
properly conditioned. The different types of mixing 
basins are baffle type, mechanical stirrers, spiral flow, 
compressed air, and aer-o-mix. Baffled basins are as 
economical as any, though mechanical agitation is 
better adapted where a low head is available. R. G. 
Yaxley described the effect of introducing com- 
pressed air into the water, and George B. Prindle 
described the mechanical mixing basin in the High- 
land Park, Ill., plant. M. C. Smith stated that 
marked economy could be effected by recirculating 
part of the sludge. 

Report of Committee on Taste and Odor Control: 
Martin E. Flentje, Chairman.—A brief report was 
presented outlining the work which will be under- 
taken by the committee. It also briefly described 
existing taste elimination methods, and stated that 
an effort would be made to perfect a better method 
for evaluating tastes and odors. H. H. Gerstein 
stated that the method of recording tastes and odors 
given in Standard Methods of Water Analysis was 
totally inadequate. He favored the Spaulding 
method. C. G. Spaulding described his method of de- 
termining the threshola point by diluting with odor- 
free water. F. E. Stuart described a comparator for 
determining the threshold point. He suggested pas- 
teurizing the mouth with hot distilled water before 
making taste and odor tests. 

Cross Connections with Public Water Supplies.: 
Samuel B. Morris.—The paper was confined almost 
entirely to danger of pollution from plumbing fix- 
tures. All plumbing fixtures should be arranged so 
that the water cannot be sucked back into the pipes 
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in case the pressure 1s cut off. Direct toilet flushing 
fixtures undoubtedly constitute the greatest hazard 
Several instances were related when the content of 
the toilet bowl was sucked back into the pipes. The 
author recently observed the contents of a toilet bowl 
in a high class hotel sucked back into the water line 
due to a heavy draft on the water pipes in the vicin- 
ity of the hotel. A plumber cut off the water to fx 
a leak on the second floor of a building and was sur- 
prised to find upon returning to the second floor that 
the water in the toilet bowl had been sucked back 
into the water line. An attendant connected a gar- 
den hose to a sewage pump for priming, and when 
the pump was started sewage was forced back into 
the water line. The author stated that he did not 
know of a serious outbreak of illness as a result of 
polluted water being drawn back into the water Pipes, 
but such an occurrence was possible. No connection 
should be made except in a manner which will pre- 
vent back-flushing. Water mains should not be al- 
lowed to form a vacuum when shut off. A. E. Gor- 
man stated that check valves on lines leading to toilet 
flush valves is a very good safeguard. The data on 
pollution from plumbing fixtures should be taken 
to the manufacturers of plumbing goods and an effort 
made to enlist their support in preventing the instal- 
lation of dangerous fixtures. E. S. Chase said that 
cross connections to polluted supplies should not be 
allowed. 

Use of Iron and Lime in Removal of Manganese: 
Malcolm Pirnie.—The treatment to prevent red water 
in distribution systems may cause black water of 
manganese when the water contains considerable 
manganese. Lime was first added to produce a pH 
of 8 to 9, at Providence, R. I., but was reduced in 
1930 to pH of about 8. Corrosion increased, and it 
was found impossible to obtain satisfactory water 
on some of the dead ends without bleeding. The 
black sediment was the first evidence of manganese 
in the distribution system. Ferrous sulfate and lime 
were effective in removing the manganese. 1.4 g.p.g. 
of iron and 1.0 to 1.25 g.p.g. of hydrated lime were 
found to be satisfactory. This increased the pH to 
about 10.0. Manganese requires a pH of 9.2 to 9.6 to be 
precipitated, and best results are obtained when the 
pH is about 10. The manganese was removed com- 
pletely by the treatment at Providence. P. W. Frisk 
stated that the lime and iron treatment was not suit- 
able for certain industrial waters such as is used in 
the textile and rayon industry. 

Unsuspected, Unusual and Little Known Factors 
in Water Supply Quality: Paul Hansen.—The war 
on cross connections started with the typhoid out- 
break at Lowell, Mass. Several unusual instances in 
which water supplies have been polluted were de- 
scribed. Some of the defects of filtration plants are 
common wall between sedimentation basin and clear 
water reservoir, roof drainage into the filters, and 
sometimes the wash water discharge line passes 
through the clear water reservoir. Filters out ot 
service may impart taste and odor to the water when 
they are turned back into service. The use of the 
roof of a clear water reservoir by a contractor’s men 
caused urine to get into the water through a leak in 
the roof. Manganese is prominent in producing 
trouble, and flourine has been credited with causing 
mottled teeth. 
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The Author and His 
Laboratory 


Floating 
During Tests of 
Island Creek 


for Hydrogen Sulphide 
Content (See Fig. 2) 


SODIUM NITRATE USED 
TO CONTROL NUISANCE 


By WILLIAM T, CARPENTER 


Chemist, Department of | 
Sanitation, New York City 


water in the United States. Gravesend Bay, lying 

between The Narrows and the West End of 
Coney Island, narrows down until it becomes a narrow 
estuary. Originally this creek formed a connection be- 
tween Sheepshead Bay and New York Bay, making the 
famous amusement resort an igland as its name indicates. 
n was filled an 
if one ascen 


pend Island Creek is one of the vilest bodies of 












Into this bayou pours abouf six million gaflons of sew- 
age daily beside some industfia—fh.« ‘fom a gas plant 
located on its bank. This mass\of fflth oscillates up and 
down stream with the changing\tide and is but slowly 
forced out into Gravesend Bay add oxygenated water. 
The south side is thickly built up, in some places to the 
very bank. Luna Park, ¢ntertaining thousands daily 
during the summer, is sepayated from this open sewer by 
little more than the width of Neptune Ave. 

Some effervescence from the creek bottom can be ob- 
served in the coldest weather and the water is seldom 
free of measurable quantities of dissolved hydrogen sul- 
phide. With the advent of warm weather, at the time 
when the largest crowds visit the Island, the hydrogen 
sulphide in the air near the creek becomes sufficiently 
concentrated to blacken lead paint, and the stench be- 
comes intolerable. 

The warm dry summer of 1930 produced such unpleas- 
ant conditions that the Department of Sanitation was in 
receipt of complaints from the residents and demands 
that something be done to alleviate the situation, in re- 
sponse to which the writer was directed to report on pos- 
sible means of relief. 

The bad state of the creek had been recognized for 
some time and plans for the complete removal of sewage 
had even then been completed, but it was realized that 
these plans could not be carried out at once and some sort 
ot temporary palliative would have to serve during the 
interval. The Chairman of the Commission, Dr. Wil- 
liam Schroeder, Jr., directed the Division of Engineer- 
ing to report what could be done along these lines. On 
the basis of experience in treating the Neponsit River in 
Massachusetts with sodium nitrate, it seemed possible 
that some improvement would result in the conditions at 
Coney Island if similar work were undertaken there. 
The writer, in his report, urged that an experimental run 
be made during the worst part of the summer of 1931. 
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i0uld, Engineer of the Department con- 
e report, which was thereupon presented to 
member of the Commission and upon pres- 
his report to Chairman Schroeder he imme- 
norized the purchase of ten tons of sodium 
several tons of_chlorinated lime for this pur- 
f the latter was later used else- 


ditrate at 


¥ August 6th the chemicals had been delivered and 
was in readiness to start the trial. With the small 
quantity of ammunition available, it was thought wiser 
to concentrate on the worst “sector” near the mouth 
rather than scatter it over the length of the estuary. 
Furthermore, it was hoped that by strewing chlorinated 
lime over the surface of the water we should be able to 
neutralize much of the hydrogen sulphide and to prevent 
further excessive development of this gas by applying 
sodium nitrate. 

Accordingly, one ton of the hypochlorite was strewn 
over the surface of the water for a thousand feet more 
or less, and as uniformily as possible. This, however, 
was not very uniform, and it is highly probable that the 
bottom of the creek was irregularly covered with lumps 
of chlorinated lime with dry centers. 


The use of nitrate was then started. It was applied 
in solution from some liming tanks which had been de- 
signed for this purpose. The dosage was in the quan- 
tities of 1,000 Ib. evenly distributed to the sewage 
through each flood tide, rather than continuous applica- 
tion on both tides, this scheme being chosen to prevent 
the loss of nitrate into the bay. 

As soon as the chlorination was completed the more 
optimistic of the observers claimed to be able to note an 
improvement in the odor and appearance of the water ; 
but by the next morning no one who had seen the con- 
ditions previously could fail to see the change for the 
better. The inky blackness of the day before had given 
way to a brownish color, and effervescence had notably 
diminished. The odor had not entirely cleared up but 
certainly was less than on the day previous. 


Quantitative measurements of the dissolved hydrogen 
sulphide had been started several weeks previously and 
were continued until the experiment had been finished 
for some time. (See Fig. 2.) 

On July 14 and 15 the average values for the dissolved 
hydrogen sulphide in the lower stretch of the creek had 
been 8.4 and 9.5 parts per million respectively. By Aug. 
6 the amount had risen to 16.5 p.p.m. The chlorine treat- 
ment reduced this to 12.7 within an hour, and on the 
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Fig. 1—Location of Sampling Points in Coney Island Crepkh, 1931 


morning of the 7th the average value had fallen to 10. 
and it continued to fall regularly until the 14th when i 
it was but 6.5. The nitrate treatment had been orderec 
stopped on the 11th, but due to misunderstanding, the 
night shift continued the treatment for two days longer 
resulting in a half dosage. When the treatment was 
finally stopped completely, the dissolved hydrogen sul- 
phide rose to 9.3 p.p.m. on Aug. 18th. 


On Aug. 18th it was decided to remove the scene of 
operation to a point at the upper reaches of the creek 
where conditions were less severe than at the point near 
the mouth. 

Here, instead of strewing the hypochlorite on the sur- 
face of the water previous to starting the nitrate dosage, 
it was made into a cream in an old liming tank, and 
pumped into the creek at the time when the tide turned 
from flood to ebb. The amount of hypochlorite was 
1,300 pounds, and the amount of nitrate was 1,000 
pounds applied on every other ebb tide, these amounts 
being about half those used in the previous experiment. 

The results at first (Fig. 2) were not as clear-cut and 
decisive as those described above,. but before many days 
had elapsed, the benefits were unmistakable, and on Aug. 
25th the entire upper reaches of the creek had become 
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Fig. 2—Effects of Nuisance Control, Coney Island Creek 
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milky white and th¢ Water was devoid of odor. Even 
the myd banks pine at low tide seemed to be deodor- 
ized. Whe dissolved hydrogen sulphide at the point most 
remote\from thé point of application of chemicals rose 
from 78 p.p.m, gn Aug. 18th to 8.3 on Aug. 20th, then 
fell stealily fo @ minimum of 3.2 on Aug. 27th. The 
tl] sampling points in the area gave results 
which shqwed general decrease to the 25th when they 
showed total elimination of the sulphide. On this date, 
the supply ef nitrate was used up and the figures stead- 
ily mountedguntil Sept. Ist, when observations were dis- 
continued. On Sept. Ist, the lower section of the creek 
was examined again and it was. found that the average 
value had fallen from 9.2 on Aug. 18th to 7.8. It seems 
reasonable to ascribe this to the nitrate applied in the 
upper creek which gradually worked its way toward the 
bay. 

The unniistakable lowering of the hydrogen sulphide 
content of the water and the accompanying reduction of 
odor accomplished by the use of ten tons of nitrate in 
about two weeks of application has encouraged the De- 
partment to try the experiment on a larger scale during 
the summer of 1932. Seventy-five tons have been pur- 
chased which will enable the full dosage to be maintained 
from July 15th to Sept. 15th approximately. 


v 
Four State Section A. W. W. A. To MEET IN JUNE. 
~The 1932 annual meeting of the Four State Section 
American Water Works Association will be held June 
7 and 8 at the Hotel Madison, Atlantic City, N. J. 
Charles H. Becker, 400 Chestnut St., Philadelphia, Pa., 


is Secretary-Treasurer. 






v 
New Iron REMOVAL AND SOFTENING PLANT FOR 
LANcAsTER, O.—C. P. Hoover, Consulting Chemical 
Engineer, Columbus, Ohio, is designing an iron removal 
and zeolite water softening plant for the City of Lan- 
caster, Ohio. The plant will cost approximately $75,000. 


v 
Dean Marston Retrres—Dr. Anson Marston, dean 
of engineering at Iowa State College, Ames, Iowa, will 
retire from his administrative duties June 30. He will 
be succeeded by Prof. T. R. Agg, assistant dean of en- 
gineering. This change was announced recently by R. 
M. Hughes, president. 
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SEWAGE TREATMENT IN UNITED STATES— 


COMPARED WITH THAT AT LOS ANGELES EXPERIMENTAL STATION 


By R. F. GOUDEY 
“qnitary Engineer, 
Department of Water and Power, 
Los Angeles, Calif. 


Part Il. 


HE need is great of correlating authentic design 
[aia determined from actual operation experience 

and satisfying all chemical and biological require- 
ments essential to the activated sludge process. The 
present method of design is that of following precedent 
which is frequently outworn. Engineers in general 
design the plants only to have the operator criticize 
design features and change original construction. Sew- 
age was aerated in jars with 15 per cent sludge in 
the famous Lawrence experimental work and engineers 
still design continuously operated aeration tanks on the 
same sludge return basis. Then the operator comes 
along and. finding that the sludge return must be 30 
per cent and at times 40 per cent, he installs pumps 
of that capacity. Aeration periods instead of being six 
hours are thereby cut to less than five hours. Pipe 
capacities are usually found too small. Chemists have 
reported no improvement in reaerated sludge over non- 
reaerated sludge, and consequently no provision for 
reaeration has been made in subsequent plants. Both 
the operator and the engineer in such cases are not 
aware of the wonders that sludge reaeration can do 
from the biological side of the process. Flexibility in 
various steps of the process is impossible in most of 
the plants which have been dogmatically arranged. 

One of the objects of our study at the Los Angeles 
Experimental Station is to avoid past errors and 
develop new methods and design. Every feature in the 
design of an activated sludge plant has been carefully 
scrutinized, hypotheses have been tried out on large 
scales, careful physical, chemical, microscopial and 
bacterial control has enabled us to tell the value and 
significances of the changes in design or operation 
which prove successful. This work is rapidly leading 
to the production of a super-activated sludge process. 
It is one in which the sludge during reaeration is ad- 
justed to the proper ratio of bacterial and protozoal 
life in reference to food supply, one in which chlorine 
plays an important part in liberation of enzymes, one 
in which pH is carefully watched in the incoming sew- 
age, one in which bulking of sludge is of no concern 
whatever, and one in which the oxidation requirements 
are more carefully watched than elsewhere. All of 
these and other features have actually been success- 
fully tried out for over a year at our experimental 
plant. 

The value of an inspection trip to eastern plants* 
was, to a great extent, corroboration of our own views 
and in obtaining support for lines of activity initiated 
by ourselves. 


SCREENING 


Automatically operated and mechanically cleaned 
bar screens were found at eight of sixteen plants which 
used bar screens. Bar screens should be an integral 
part of every plant. 


_*Covered in Part I of Mr. Goudey’s article which appeared in 
WATER WoRKS AND SEWERAGE, March, 1931. 


Fine screening equipment no longer has a legitimate 
use because higher removals at very little additional 
expense can be obtained by preliminary sedimentation. 


PRELIMINARY CLARIFICATION 


Preliminary clarifiers have now reached 60 per cent 
removal of suspended solids with settling rates of 965 
gal. per square foot per day and this checks our ex- 
perience of obtaining 80 per cent removal by employing 
a settling rate of 615 gal. per square foot per day. The 
stronger the sewage the greater the removals, but the 
latter also is directly a function of the settling rate. 
It must be remembered that preliminary sedimentation 
is the cheapest method of solids removal and the de- 
velopment of its efficiency to a maximum is but logical. 


-In our experiments we propose to chemically coagulate 


settled sewage with ferric chloride ahead of aeration 
tanks and recirculate the chemical sludge over and over 
again except for a small withdrawal to assist in thick- 
ening primary sludge before it is pumped to the 
digestor. 

Preaeration of sewage with 0.04 cu. ft. of air per 
minute ahead of sedimentation as at Grand Rapids, 
undoubtedly insures better sedimentation. The incor- 
poration of preaeration in a grease removal tank is a 
worth while development. 

Only clarifiers of relatively small size have yet been 
constructed. Baltimore has under erection, two 140 ft. 
traction clarifiers and the increased use of large clari- 
filers is certain to occur. 


SEWAGE AERATION 


Methods used for aeration in the east vary in 
efficiency. In general, the Manchester type of aera- 
tion has superseded the ridge and furrow method. The 
addition of air from porous Alundum tubes half way 
down the tanks has been provided at two plants, but 
it would appear that larger amounts of air are thus 
far required to get oxidation and agitation than is the 
case with other methods. Horsepower requirements 
for all types of plants based on each million gallons 
treated vary from 25 to 65. None of the eastern plants 
have developed as efficient a method of aeration 
as that used at our Griffith Park plant, and tested out 
also by the Chicago Sanitary District. The scheme in- 
cludes compressed air from filtros plates and paddles 
operating against the air which prolongs the contact of 
the air with the sewage. This latter factor is far more 
important than ordinarily considered. The power re- 
quired has been, on the average, 15 hp. per million 
gallons. 

Other methods of aeration which we are experi- 
menting with include buckets on paddles as tried out 
on a small scale at Tenafly, use of air lifts in center of 
aeration tanks and aeration from rotors of the Genter 
type. The latter method allows for the discharge of 
compressed air through a revolving perforated rubber 
cylinder with 250 holes per square inch, which not only 
gives very fine bubbles at low losses, but also provides 
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Sewage Treatment Plant at Rockville Center, L. I. Activated Sludge Process. 





Final Effluent Is Spread on 


Sandy Areas and Seeps Away. Sludge Gas Is Used to Operate Gas Engines. 


for mechanical agitation which is cheaper than agita- 
tion with compressed air. It is not rash to predict 
that, with sewage given preliminary sedimentation, 
which results in production of an activated sludge easy 
to keep off the bottom of aeration tanks, many novel 
and far more efficient devices for aeration will be forth- 
coming, to the end that the cost of operation will be 
still further reduced. 

There is justification for shortening the detention 
period to four hours using 35 per cent returned sludge, 
provided the activated sludge is maintained in proper 
condition. As a matter of fact, we get nitrification at 
the end of two hours aeration with the super activated 
returned sludge that we employ, and if the success at- 
tained in our past year’s operation continues, we will 
shortly be ready to recommend two hours’ aeration. 
This will mean a big saving both in installation and 
operation costs. 

Many plants now maintain 1,500 to 4,000 p.p.m. of 
suspended solids in the aeration tanks, and four plants 
visited were actually returning 40 per cent sludge in 
order to maintain the best solids concentration. We 
find with our type of sewage that best results are ob- 
tained with a suspended solids concentration varving 
from 1,000 to 2,000 p.p.m.7 and a sludge return of 
35 per cent. 

The use of deep tanks at Chicago and Peoria appears 
justified not only from the saving in installation cost 
at the sacrifice of extra power for compressed air, but 
principally because of the added time of contact which 
the air released from the filtros plates has before it 
escapes from the surface. Our indications are that 
lengthening the time of air contact, even though slight, 
is of great significance and warrants additional power 
necessary to secure it. We believe that the excellent 





+Editor’s Note: The upper figure has been found more univer- 
sally satisfactory than the earlier experience at eastern plants 
indicated. 


results at Chicago North Side Plant with 0.6 cu. ft. of 
air per gallon can thus be explained. 


REAERATION 


At no eastern plant visited was reaeration employed. 
Little wonder that such plants suffer upsets in operating 
efficiency when shots of unusual sewages reach them. 
The sludge is returned in the “sickest” state of its 
cycle to do its hardest work. 

We reaerate returned sludge after partial steriliza- 
tion to kill off the excess bacteria and to release their 
enzymes. New growths of organisms appear which, in 
turn, strengthen the protozoa. Further, we actually 
dilute the sludge with final effluent to the point where 
good flocculation occurs when the sludge so conditioned 
is returned to the settled sewage for aeration. Judicious 
use of lime also assists in maintaining a good sludge. 

One reason for laying stress on enzyme action 1s 
based on the hypothesis that enzymes are responsible, 
first, in making atmospheric oxygen available to organic 
matter and, second, in rendering the organic matter 
receptive to the oxygen. The fact that our plant has 
operated an entire year without the sludge bulking to 
where it rises up and passes over with the effluent is 
an indication that reaeration of the nature we employ, 
even though we are yet unable to prove the theory in- 
volved, is nevertheless of much practical value. 


FINAL SEDIMENTATION 


All activated sludge plants are now equipped with 
mechanical clarifiers designed on a basis of 1200-1800 
gal. per square foot of surface area per day. Eight 
plants were equipped with square clarifiers, four with 
round tanks and four (old plants) had oblong tanks. 
There seems to be some evidence that the square tank 
produces the best results. The question of tank inlet 
and outlet arrangements has not been approached from 
a practical analysis of the factors at work and needs 
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more than experimental study by trial and error 


methods. 2 
Chicago, at the North Side Plant, has changed cross 


flow tanks to provide inlets from two opposite sides 
and outlets from three weirs placed across the middle 
of the tanks. Far better results have been secured. 
Peoria has extended the weir outlet at one end of the 
tank along both adjacent sides some distance toward 
the inlet side. Rockville Center has virtually made its 
clarifiers into upward flow tanks. At Los Angeles we 
appreciated that settling activated sludge is entirely 
different from settling fresh sewage. The sludge 
wherever admitted to the clarifier, provided it is near 
the bottom, forms a blanket of equal depth all over the 
bottom. It does not build up on one side of the clarifier 
as is the case with crude solids. The clear water con- 
sequently is immediately over the sludge blanket. 
Hence the greater the number of weir outlets over the 
entire surface of the tank the clearer will be the final 
effluent. Restricted weir outlets at one end of the tank, 
and especially in long narrow clarifiers, invariably cause 
currents which carry light sludge particles out with 
the effluent. Many clarifiers were noted to have speeds 
of mechanism sufficiently high to disturb the sludge 
blanket. In short, clarifiers should be designed along 
lines of upward flow units. 

Many of the plants visited were operating on sewage 
flows much lower than their designed ¢apacity and in 
such cases far better results were being obtained with 
actual settling rates of 500 to 700 gal. per square foot 
per day. In our case we employ double sedimentation 
with the last clarifier designed on a basis of 550 gal. 
per square foot of surface area per day. This more 
conservative basis of design, together with adequate 
weir outlets covering the entire surface of the tanks, 
accounts for our having gotten away from light par- 
ticles of sludge appearing in the final effluent. Double 
sedimentation is justified if effluents of uniform quality 
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must be obtained. Not only does it provide useful 
flexibility, but should sludge rise in the first clarifier 
for any reason, such as stoppage of sludge pumps, 
power interruption, or washing down of tanks, it will 
be intercepted in the final clarifier. Our final clarifier 
content is clear enough to permit observation of the 
action of the squeegees through 7 ft. of water, yet the 
sludge it removes is measurable. The second clarifier 
also provides a good contact period for chlorination 
and the sterilized sludge does not rise from the bottom. 


SLUDGE DIGESTION 


The use of heated sludge digestion tanks constitutes 
the best method of sludge disposal for the activated 
sludge process. These have, in the past three years, 
been provided at five activated sludge plants but none 
of them have made their operation as simple as ours. 
Some plants return overflow liquor into the raw sew- 
age with disastrous results, and most of them pump 
excessive and needless amounts of thin sludge to their 
digestors. There is, apparently, no uniformity in de- 
signing the capacity of such digestors. 

The largest digestors in use are 85 ft. in diameter, 
which is about the limit where the stirring mechanisms 
are supported from trusses. New designs are now out 
using centér supports which will permit diameters of 
digestors up te150_ ft: : 

Our conception of a digestor is one designed to re- 
tain the actual volume of sludge pumped to it for 30 
days, and to provide an automatic discharge of digested 
sludge equivalent to the pumping in of fresh sludge. 
This does away entirely with overflow liquor. For 
convenience the displaced digested sludge from the 
digestor is allowed to accumulate in a holding tank 
until the volume is sufficient to discharge to the sand 
beds. The only sludge pumped to the digestor is that 
obtained from the primary clarifier. It is fresh sludge 
consolidated with recoagulated excess activated sludge 





Sewage Treatment Plant at Elyria, O., Activated 


Sludge Process. Sludge Digestors in Foreground, 
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in small amounts. It has a water content varying from 
92 per cent to 94 per cent. After digestion the water 
content varies from 94 per cent to 96 per cent, with 
20 per cent actual decrease in volume. 

The consensus of opinion on temperature is that 90 
deg. F. gives the best gas production and a sludge easy 
to dewater. Thermophylic digestion of sludge is being 
urged in some quarters, but large scale work on one 
of the digestors at Aurora is reported to be unsatis- 
factory. Our experience over a six months’ period 
on a 20 ft. digestor was that a temperature of 125 
degrees gave less gas production, a very foul super- 
natant liquor, and a frightfully odorous sludge, difficult 
to dewater, and when put on sand beds attracted flies. 
It had to be given up in self defense to prevent nuisance 
and it took three months to re-establish normal 
digestion. 


GAs PRODUCTION AND UTILIZATION 

Gas production varies from 1.0-1.5 cu. ft. per capita 
or 10 to 15 cu. ft. per pound of volatile matter digested 
At our plant this value is 16 cu. ft. per pound ot 
volatile solids destroyed. The B. T. U. value of sludgs 
gas is fairly uniform at all plants, namely about 70) 

Only at three plants were seen any efforts to utilize 
gas for power production. Charlotte, North Carolin: 
has two gas engine installations, one being a 22° 
horsepower Sterling engine direct connected to an a‘? 
compressor and the second is a 75 horsepower engine 
direct connected to a sewage pump. In spite of the 
high speed of the Sterling engine very good perform- 
ance has been obtained. The engines are not used now 
as it is cheaper to run on electricity. Rockville Center. 
L. I., does good work with power utilization. It has 
two power installations, one is a four-cylinder Buda 
engine direct connected to a 400 to 800 cu. ft. per min- 
ute blower, and the other a six-cylinder Buda engine 
operating a 25 KVA generator. Both units operate 
during the day, averaging over eight hours actual run- 
ning time for a nine months period. Except for 
changing spark plugs every six weeks and grinding 
valves occasionally, no engine trouble has been ey- 
perienced. It appears more practical to operate thc 
compressor rather than the generator because variable 
speed causes no trouble in compressor operation. 

Our experiments, operating different sized genera- 
tors on a Ford engine, indicate that the gas could he 
used to best advantage in a two cycle engine which 
has nothing to get out of order and that it should be 
direct connected to pumps or blowers. In generating 
electricity the high speed gas engines used seldom reach 
15 per cent efficiency, 15 per cent is lost in the gen. 
erator and another 15 per cent is sacrificed in the 
motor driving a useful unit. With a two cycle engine 
20 per cent efficiency can be obtained with only 5 pe- 
cent loss for transmission of power to direct connected 
units. We have actually operated our entire plant fer 
a time on power generated from gas and believe that i+ 
can be used continuously to advantage in a large plant 


SLUDGE DISPOSAL 

In the small activated sludge plants glass covered 
sand beds are provided. Greater area is required than 
that for sprinkling filter plants because of the greate~ 
removal of. suspended solids. About 1 sq. ft. pe 
capita is what the activated sludge plants equipped with 
them were actually operating at. Two plants, Grand 
Rapids (separate sludge digestion only) and Peoria 
have found it cheaner to build storage tanks to hold 
over winter sludge for drying in the summer. Grand 
Rapids has a covered reservoir 110 ft. by 220 ft. be 
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20 ft. depth with sloping sides, whereas Peoria has two 
130 ft. diameter tanks 32 ft. deep. Although this ie 
undoubtedly a strategic move, neither method, namel 
drying under glass or storage until summer, prea 
best for our conditions. : 

Our answer to the sludge disposal problem js that 
of dewatering and drying digested sludge for use as 
a fertilizer. Experiments on different types of vacuum 
filters have definitely established that the digested 
sludge can be dewatered to produce a cake of 65 per 
cent to 75 per cent moisture, depending upon the 
amount of heat and coagulant applied, and can then be 
dried to 10 per cent moisture in a low temperature oven 
at a cost less than open sand bed drying. The sale 
of the dried and sacked sludge for fertilizer at the 
present low market prices will more than pay the cost 
of sludge handling. The nitrogen value of the dried 
sludge varies from 3.5 per cent to 4.5 per cent. 

We are inclined to believe that the best method of 
sludge utilization is the one adopted at Charlotte, North 
Carolina. At their Sugar Creek Plant digested sludge 
is sold to a fertilizer contractor. This contractor dries 
the sludge to 10 per cent moisture, grinds it and then 
fortifies it to produce a high grade fertilizer with 8 
per cent nitrogen, 3 per cent potash, and 7 per cent 
phosphoric acid, which is sold for $100 per ton. In 
California, synthetic fertilizers using digested sludge 
for a base and fortifying it to raise the nitrogen con- 
tent to 10 per cent can be produced at low cost and 
be marketed to advantage. 


CoNCLUSION 

In general, eastern plants have improved in archi- 
tecture and operating results have definitely shown that 
the activated sludge process, crude as it is, usually sur- 
passes sprinkling filter treatment. 
At the Griffith Park Experimental Station the acti- 
vated sludge process has been developed to a point of 
efficiency which, for less cost than at eastern plants, 
produces a better effluent. The by-products, consisting 
of power from digestor gas and fertilizer from digested 
sludge, have proven that the former is sufficient in 
amount to operate a properly designed activated sludge 
plant and the latter will return sufficient revenue to 
pay for all costs in conditioning, filtering and drying 
the digested sludge. 


Vv 
On Water Purification* 


The water purification group has everyone agog 

Because it is the bumptious tail that wags the blooming dog. 

To be just once its chairman is an honor, to be sure, 

But getting up the program—that’s something to endure. 

Doc Tonney’s got the bugs lined up that indicate pollution; 

Tarbett of the P. H. S. submitted a contribution 

And tells us if our water works»are strictly up to snuff; 

Chase says we should grade them, tho’ we treat them rather 
rough. 

Hinman reports on standards for committee number one; 

Baylis reports on filter sand and tells us what he’s done. 

Boynton writes on manganese and how it gives him troubles, 

Spaulding tells of cleaning sand with CO, in bubbles. 

Lawrence keeps his filters clean by washing at high rate; 

George Spauldings tells of carbon use strictly up-to-date; 

Wilcomb gives on mixing tanks the latest bit of dope; 

Morrill on settling basins covers quite a scope. 

Flentje as the chairman reports on smell and taste, 

Morris tells how cross connections ought to be effaced. 

Pirnie takes out manganese with just a little lime, 

And so we fill the total allotment of our time. 

Then the meeting has an ending for 1932 

Which constituted the chairman’s final exit cue. 


*The program of the Water Purification Division at the recent 
convention of the A. W. W. A., expressed in verse by Paul 
Hansen, Retiring Chairman 1932, and which he termed his 
“Swan Song” at the Purification dinner. F 
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OKLAHOMA WATER 
AND SEWAGE 
SHORT COURSE 


Report of Eighth Annual Meeting 


By H. E. SCHLENZ 


Sanitary Engineer, Chicago, 1Il. 


Course held at the Oklahoma A. and M. Col- 

lege at Stillwater, Okla., on April 12 to 16, was 
receded by an extensive inspection trip made by 
45 of the 83 members and guests who attended the 
meeting. This inspection trip of about 340 miles 
started at Claremore and in a two-day period, the 
plants of Chelsea, Vinita, Miami, Grove, Tahlequah 
and Tulsa were visited. 

The meetings were conducted in the nature of a 
school for sewage and water treatment plant opera- 
tors. A very full program was provided for the first 
three days, followed by two days of classes in sani- 
tary engineering prepared to give the operators some 
practice in making chemical analyses, and to provide 
further training in the fundamentals of operation. 


H. O. Delzell* of the Portland Cement Association, 
opened the sewage session with an appropriate paper 
on “Sewage Disposal and What It Means to Public 
Health,” stating that due to the receding flow of 
many of our streams, the ordinary amount of con- 
tamination is magnified, necessitating the supple- 
menting of the natural means of purification with 
sewage treatment processes. In times of financial 
stress when people look upon bond issues with dis- 
favor, the lasting good from a health standpoint 
should be presented in connection with needed sew- 
age treatment works. Bond issues should be inter- 
preted to the voters on a per capita cost basis rather 
than as a lump sum which might be staggering. 


F. M. Veatch of Kansas City, Mo., in a paper on 
“Operating Data of Tulsa Sewage Treatment Plants” 
stated that two similar plants treating about the same 
type of sewage had produced results which do not 
check very closely, although each plant is doing all 
that is intended in the matter of treatment, empha- 
sizing the fact that it is difficult to compare treatment 
processes at different locations. Due to the fact that 
existing sprinkling filter beds had been rehabilitated 
by the installation of a new distribution system with- 
out increasing the area, they: were loaded at the rate 
of 523 and 318 Ib. of B. O. D./acre foot/day re- 
spectively at the two plants while 200 Ib./acre foot/ 
day is customary. Despite this fact the effluents 
have been stable and of good quality. At the two 
plants there has been a great variation in strength 
and quantity of the sewage, the variation being as 
high as 1000 per cent. In no other chemical process 
is there as great a variation in the raw product and 


Tc E Eighth Oklahoma Water and Sewage Short 





*Mr. Delzell, who formerly served in public utility operation, 
has made an extensive study of the means and legal aspects of 
financing sewerage construction, maintenance and operation. 
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H. J. Darcey 

Chief Engineer, 

Oklahoma State 
Hlealth Department 


plant operators should be glad that they are able 
to accomplish as much as they do in sewage treat- 
ment. Moving pictures of the plants were shown. 


W. D. Hatfield of Decatur, IIl., in a luncheon ad- 
dress discussed “Methods of Financing Sewage Treat- 
ment Projects.” He outlined the method of building 
plants under the provisions of the, Sanitary District 
Law of Illinois. He traced the evolution of a treat- 
ment project required because of law suits due to 
contamination of a stream. It is more judicious to 
put money into concrete for treatment purposes than 
to pay it out for damage suits. The importance of 
providing taxes to definitely go into a fund for treat- 
ment plant operation and additions was stressed. 
The Sanitary District Law allows for the formation 
of a district which may issue bonds in excess of the 
allowable municipal indebtedness, provides a 3-mill 
tax for operation and replacements, and eliminates 
the disastrous effect of changes brought about by 
political turn-overs. 


In a round table discussion Dr. Hatfield outlined 
the various methods of sewage treatment, and 
brought out the importance of careful operation of 
plants. Reasons for the importance of careful opera- 
tion are (1) To give the city its money’s worth for 
the investment; (2) Satisfy the requirements of the 
State Board of Health; (3) To accumulate operating 
data which may be used for (a) protection of the 
municipality in cases of damage suits, and (b) the 
guidance of designing engineer in planning future 
additions. A plea was made to give State Sanitary 
Engineers more power in enforcing strict regulations 
in regard to sewage treatment. Every plant, no mat- 
ter how small, should keep operating records, the 
extent of the records depending upon the size of the 
installation. At Decatur, Ill.,.a record is kept of 
every mechanism, not entirely for the purpose of 
useful data, but to serve the purpose of requiring 
the periodic inspection of all mechanisms by the 
operators. 

H. E. Schlenz of the Pacific Flush-Tank Company 
in a paper on “Some Interesting Features of Sludge 
Drying” brought out the importance of balancing 
the depth to which sludge is drawn on sludge drying 
beds with the moisture content of the sludge. For 
ordinary sludges a depth of from 8 to 12 in. is most 
desirable with a preference towards the shallower 
depth. That entails more frequent removals, but 
takes advantage of a greatly accelerated drying. The 
importance of second stage of drying, or evaporation, 
as contrasted to the draining process was shown. 
The resistance to the evaporation or release of the 
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A Group of Members and Guests of Oklahoma Conference Entertained by the Midwest Meter Co., at Tulsa, Okla. 


non-draining liquor is due to the water-binding 
properties of the sludge. This is largely broken down 
during digestion, and may be further broken down 
by the addition of chemicals to the sludge when it 
is drawn. The presence of water-binding properties 
of sludge may be readily shown by comparing frozen 
and unfrozen samples of a sludge, the freezing caus- 
ing a change in the colloidal structure thus releasing 
more moisture by draining. It is important that there 
be good cracking of the sludge to present a large 
amount of surface for evaporation. H. J. Darcey, 
State Sanitary Engineer, stated that sludge drawn to 
the depth of about 6 in. gave about the most eco- 
nomical use of sludge drying beds. 

V. V. Long of Oklahoma City in a discussion of 
“Sewage Disposal for Elk City, Okla.,” reported on 
a study to determine the best type of treatment suited 
for the handling of the creamery wastes encountered 
at this town. A separate sludge digestion process, 
with the treatment of the effluent by sprinkling fil- 
ters was finally decided upon. An existing plant 
will be utilized by providing additions to the present 
treatment process. 

E. R. Stapley, Associate Professor of Civil Engi- 
neering at Oklahoma A. and M. College, in a paper 
on the ““Measurement of Flow at Sewage Treatment 
Plants” likened the keeping of records in modern 
treatment plants to the keeping of books in a large 
business establishment. The investment represented 
in sewage treatment works makes it necessary that 
close operating records be kept. Flow measuring 
devices can easily be installed in the plants not 
equipped with them, and will provide a very valuable 
record. 

H. J. Darcey, State Sanitary Engineer, gave a prog- 
ress report of the “Experimental Studies at Okla- 
homa City” carried out for the purpose of determin- 
ing the best type of treatment to be used in connec- 
tion with their present Imhoff tanks which were 
designed for 2 M. G. D. and have been loaded as 
high as 7.3 M. G. D. Damage suits of a total of 
$1,000,000 are pending and one. judgment has been 
awarded. Very satisfactory results have been ob- 
tained by the use of a ferric chloride treatment of 


the raw sewage before settling in the Imhoff tanks, 
the ferric chloride being formed by passing chlorine 
over scrap iron. About 65 lbs. of chlorine per M. G. 
of sewage is used. 

L. H. Scott, Filtration Engineer of the Water De- 
partment, who is conducting the tests, stated that at 
Perry, Okla., this treatment with ferric chloride had 
been tried on an Imhoff tank, trickling filter plant 
with the same satisfactory results. Sludge, drawn 
once a week, dried very rapidly, as a result of the 
chemical treatment. It was stated that it appeared 
that such treatment before sedimentation would allow 
very high rates of dosage on _ sprinkling filters. 

E. Harper, plant operator at Elk City, Okla., stated 
that they were trying ferric chloride treatment on a 
sewage containing milk wastes but had not come 
to any conclusions as yet. 

Dr. Harrison Hale, Professor of Chemistry, Univ. 
of Arkansas, Fayetteville, Ark., in a paper entitled 
“Flourine in Water and Mottled Enameled Teeth” 
pictured the deplorable condition of teeth caused by 
the presence of flourine in drinking waters. The pres- 
ence of flourides in drinking waters is difficult to 
trace and therefore it was difficult to find it to be the 
cause of the deterioration of teeth in certain endemic 
areas where so-called mottled enamel teeth were 
found. Flourine seems to have no effect upon teeth 
after they are formed, but attack them during the 
formative stage of the permanent teeth. A number 
of endemic areas are found west of the Appalachian 
Mountains, best known of which are Bauxite, Arkan- 
sas and Chetopa, Kansas; where deep well supplies 
are used. It has been determined that the presence 
of flourine in excess of 2 p.p.m. will cause deteriora- 
tion of teeth. 

Dr. J. S. Walker of Chetopa, Kan., pictured very 
clearly the serious consequences of flourides in water. 

W. R. Spencer, Professor of Civil Engineering, 
University of Arkansas, Fayetteville, outlined meth- 
ods of making “Waste Water Surveys” and showed 
the importance of the various ways in which watet 
is wasted. In a survey on a 100 per cent metered 
system it was found that 18 per cent of the gross 
receipts were not collected due to the inaccuracies 
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It appeared that regular meter inspec- 


in the meters. } 
ement was the most important item 


tion and replac 


in waste prevention. _ . 
M. Fistein of the Simplex Meter Company in a 


paper, “Meters for Water Filtration Plants,” brought 
out the importance of controlling the rate of flow 
through a filter bed, stating that the effectiveness of 
the bed depended upon the nature of the mat formed 
upon the surface ot the bed. A varying rate will 
tend to cause water to break through this mat in 
places, resulting in improper treatment. : 
L. E. Roberts of the Standard Filter Company ot 
Tulsa, Okla., told of the “Maintenance of Filter Plant 
Gauges, Meters and Rate Controllers,” stating that 
it was found by the proper use of gauges that it was 
possible to save, in wash water alone, a total of 2,184,- 
000 gal. in a year for a 1 M. G, plant. Each plant 
should have provisions for periodic checking of all 
gauges and controllers to obtain the best efficiency 
from them. 

L. K. Cecil of the International Filter Company 
in a discussion of the “Industrial Uses of City Water 
Supplies,” pointed out that there has been too much 
weight given by plant operators to the producing of 
drinking water, without considering the industries 
needs in the way of water. Many times industries 
are forced to find their own supply to eliminate ob- 
jectional substances in the water, while some minor 
change in the process at the municipal plant would 
make it possible for the industry to use the city 
water. Industries do not require a water very far 
different from that desired by domestic users. 

J. T. Grimsley of the State Health Department 
gave an interesting paper on “Zeolite Water Soften- 
ing in Oklahoma” in which he stated that it was 
necessary to consider the type of water to know 
whether the Zeolite process would be more advan- 
tageous than the lime-soda process. The operating 
cost of zeolite softeners appears to be lower for re- 
moving permanent hardness but is greater for re- 
moval of temporary hardness than is true of the lime- 
soda process. C. Bullen, Superintendent of Filtra- 
tion at Stillwater, Okla., in answer to a question on 
the effect of residual chlorine in water treated in 
Zeolite softeners, stated that he had not encountered 
any difficulty in this regard. L. K. Cecil stated that 
the amount of wash water required with zeolite soft- 
eners depended upon the hardness of the water, and 
might run as high as 50 per cent of the water used. 
F, R. Hassler remarked that when a supply to be 
softened comes from a number of sources, it is neces- 
sary to consider the chemical analysis of each source 
before selecting the type of softening. 

Dr. O. M. Smith, Professor of Chemistry, Okla- 
homa A. and M. College discussed the question of 
“Salt for Zeolite Softeners,” outlining the process of 
obtaining salt from the salt brines obtained in the 
oil field district, and utilizing the waste heat from oil 
refineries for evaporating the brine. C. Bullen stated 
that it did not take as much salt produced by evap- 
oration for regenerating his softener, as was required 
of ground rock salt. J. T. Grimsley stated that salts 
high in calcium chloride caused difficulty in connec- 
tion with the regeneration of softeners. 

_H.N. Olds, Sanitary Engineer, U. S. Public Health 
Service, New Orleans, in a paper on “Water Supply 
Problems During Floods and Major Disasters,” de- 
scribed methods used for protecting and correcting 
water supplies during times of major disasters. Chlo- 
rine plays a large part in disinfecting water supplies 
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in stricken areas. A careful survey of all wells and 
private supplies should be made followed by heavy 
doses of hypochlorite. Wells should be placarded 
to show whether the water is safe or not. The 
drought of the past few years has brought up many 
problems in the obtaining water from polluted 
streams. The need of conservation and the locating 
of greater water facilities has been demonstrated 
during such droughts. 

During a luncheon meeting, President (Dr.) H. G. 
Bennett of the Oklahoma A. and M. College, ad- 
dressed the group, stating that at this time of re- 
trenchment in public expenditures it is necessary to 
put before the public the human need of public im- 
provements rather than of the cost. 

M. R. Jackson, of the Chase Brass & Copper Com- 
pany, Waterbury, Conn., gave an interesting “Lec- 
ture and Demonstration of Copper Water Tube and 
Fittings,” bringing out the necessity of flexibility in 
the connections between the service pipe and the 
building. 

M. B. Cunningham of the Water Department at 
Oklahoma City, stated that they had found the use 
of dry ice very helpful in replacing services without 
shutting off the water in the main. The portion 
frozen remains tight for about 15 minutes which is 
sufficient for making the connection. The dry ice is 
bought a pound at a time and costs 10 ct. per pound. 

“Sanitary Well Construction” was discussed in a 
paper prepared by A. J. Fiedler, Engineer, U. S. Geo- 
graphical Survey, Washington, D. C., and read by 
F. R. Hassler. Location of wells in relation to 
sources of contamination is very important especially 
where there is the possibility of faults in the rock 
structure through which the well is drilled. All wells 
should be thoroughly sterilized after being con- 
structed. 

E. H. Skinner, Water Superintendent at Okmulgee, 
Okla., described “The Results from the Use of Am- 
monia at the Okmulgee Water Plant” for controlling 
tastes and odors following chemical treatment. F. R. 
Hassler stated that a creamery using water treated 


by chloramine found that a taste was imparted to - 


their cottage cheese. It appears that chloramines are 
best for the treatment of dead algae growths pro- 
ducing tastes and odors, but do not seem to have 
any effect upon the tastes produced by (dead) woods. 


R. King of the Oklahoma A. and M. College de- 
scribed some studies made on the “Effect of Salt Con- 
centration Upon Chloramine Disinfection” which 
were carried out following some observations on the 
varying effectiveness of the chloramine treatment at 
Stillwater. It was found in controlled tests with B. 
coli samples containing varying concentrations of 
salt, that for normal concentrations of salt which 
might be encountered, there does not seem to be any 
appreciable effect upon the amount of chloromine 
required. A paper by A. E. Howe and L. H. Brandt 
of the National Ammonia Company, Philadelphia, 
Penn., read by R. King and stated that the point of 
application of ammonia varies with the different 
types of waters encountered. The chemical inert- 
ness of the chloramine prevents it being expended 
in the oxidizing of organic matter. Its ultimate effect 
is the same as chlorine although it is slightly delayed. 

J. P. Harris of the Industrial Chemical Sale Com- 
pany of Chicago addressed the group on the subject 
“Powdered Activated Carbon, What It Is, and Some 
Applications,” in which he said that the marked ab- 
sorbing power of activated carbon was due to its 
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great surface area. 
vated material. 
sufficient mixing is allowed. 


bacterial bodies. 


for certain tastes and odors. 


vated carbon treatment following. The 
without ammonia treatment. 


same residual if activated carbon was employed. 


F. R. Hassler, Engineer with State Board of Health, 


in a paper on “The Cycle of Biological Growths in 
Polluted Streams” pointed out that the extent of pol- 
lution may be measured by the number and type of 
organisms present. Plankton perform a very im- 
portant role in the purification of a stream and indi- 
cates the past nature of the pollution. 


H. G. Freehauf, Superintendent of Utilities, de- 
scribed the “Construction and Operation of the 
Miami, Oklahoma, Municipal Pool” and pointed out 
that it is important to determine the proper propor- 
tion of different depths in the pool to obtain the max- 
imum efficiency from the area utilized. The water is 
treated with chloromine and does not have any effect 
upon the bathers. 

The “Organization of Municipal Fishing and Its 
Relationship to Sanitary Water Supplies” was pre- 
sented by A. D. Aldrich, Fish Culturist of Tulsa, 
Okla., in which it was stated that fish played a very 
important part in the control of growths in reser- 
voirs. It is entirely feasible to make use of even 
small reservoirs for municipal fishing without any 
detrimental effects to the water supply from a sani- 
tary standpoint. In a discussion H. J. Harper. 
Agronomist, Oklahoma A. and M. College discussed 
the relationship of soil conditions to the proper bal- 
ance of the conditions desired in storage reservoirs. 
When soil is high in acidity there is a tendency for 
clays to be held in suspension in the water of the 
reservoir, while normal flocculation is caused by the 
concentration of bicarbonate ions. Springs are help- 
ful in supplying the bicarbonate ions. 

NEW OFFICERS ELECTED 

A. Love of Ardmore, President. 

L. Bennett of Holdenville, Vice-President. 

Directors 

R. Dohe of Tahlequah, J. Killiam of Cordell and 
L. H. Scott of Oklahoma City were named as di- 
rectors. 

H. J. Darcey, Chief Engineer of the State Health 
Department, was re-elected as secretary. 
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Montana Section A. W. W. A. 


The Seventh Annual Convention of the Montana Sec- 
tion, A. W. W. A., was held in Livingston on April 1 
and 2, 1932. There were 65 registered for the meetings 
and 83 attended the banquet on Saturday evening. 

The high light of the convention was the presence of 
Geo. \W. Pracy, Superintendent of the San Francisco 
Water Department, and nominee for president of the 
parent association. His attendance and speaking added 
very materially to the success of the occasion. 

What was anticipated as a severe setback to the con- 





That had been stated to be 20,- 
000 square yards per cubic inch of powdered acti- 
The point of application of the 
activated carbon seems to be unimportant as long as 
It tends to aid coagula- 
tion by absorbing colloidal particles and enzymes of 
Dr. O. M. Smith stated that there 
were certain types of charcoals which were sensitive 
F. R. Hassler stated 
that in one instance chloro-ammonia treatment was 
used on a raw water, with alum and powdered acti- 
activated 
carbon had not removed the chlorine as was the case 
Under some circum- 
stances less chlorine had been required to give the 






Water Works and Sewerage—May, 193 


vention was the auto accident on the eve of mee 
which the host, J. R. Cortese, was severely injured 
However, due to his tremendous energy in making ars 
rangements to the last minute detail, the affair proceeded 
with unusual smoothness. The latest word from him js 
that recovery may be expected in about two weeks. 

H. M. Johnson, Chairman, presided with his charae. 
teristic energy and kept the sessions lively. The prin- 
cipal topics for papers and discussions were: 

“The 51st Annual Convention held at Pittsburgh jn 
1931,”—a report by Wade Plummer, Superintendent of 
the Butte Water Company. 

“The Design and Operation of the Water and Sewage 
Treatment Plants for Boulder City,” by Earl W. Kelley 
of the Dorr Company. y 

“The Livingston Water System and Filtration Plant,” 
by J. R. Cortese, Superintendent (read). 

“Gas as a Utility,” by William H. Barton, Manager, 
Gas Division, Montana Power Co. 

“Round Table Discussion,” led by Jos. M. Schmit of 
Lewistown. 

“The Use of Ammonia in the Treatment of Water,” 
by J. W. Forbes of the Montana State Board of Health 
staff. (In the absence of Mr. Brandis of Chinook.) 

“Covering the City Reservoir at Columbus,” by I. E. 
McClure, Superintendent, Columbus Water Department, 

‘Advantages and Disadvantages of Company Owner- 
ship of Connections from Water Mains to Property 
Lines,” by W. S. Vrooman, Manager, Commonwealth 
Public Service Company, Deer Lodge. 

The participation in the Saturday morning Round 
Table in charge of J. M. Schmit, City Engineer, Lewis- 
ton, showed the keen interest taken by the delegates and 
visitors assembled. 

Dr. Cogswell, Secretary of the State Board of Health, 
attended. He urged the Livingston City Water Com- 
mission to equip their very fine filtration plant in that 
city with a full laboratory as a fitting testimonial to the 
efficiency and hard work of Mr. Cortese, the Superin- 
tendent. He also urged the establishment of local lab- 
oratories in all water works plants, especially where filtra- 
tion is practiced in the state. 

Prof. W. M. Cobleigh, Dean of Engineering, at the 
State College, Bozeman, lent his support and spoke on 
behalf of the School for Water Works Operators, which 
he had conducted, in cooperation with the State Board of 
Health, two days, previous to the annual convention. 

The association went on record as favoring the sewer 
rental method of raising revnue to defray expenses of 
operating sewage treatment plants. It also favors legis- 
lation for the purpose of placing the water departments 
of all cities of the first class and authorizing all others 
to place by ordinance the water departments under Civil 
Service regulations. 

Among other things, the Section authorized the incom- 
ing chairman to appoint a committee to study the part 
it may play in the work of fostering water conservation 
and utilization as outlined by Mr. James, State Engineer. 

Wm. Brooks, State Fire Marshal, reported that prac- 
tically all fire hose, nozzles and hydrant connections in 
Montana were now of standard size and thanked the 
members of the organization for their assistance in the 
detailed work involved in making the necessary changes. 

A. L. Bavone, Secretary, North Dakota Water and 
Sewage Conference, attended the meetings. 

Passing suitable resolutions, the Section adjourned 
after selecting Havre for the 1933 (8th) Convention 
(date to be fixed later) and electing Wade Plummer, 
Superintendent, Butte Water Department, Chairman; 
and Fred Quinnell, Superintendent, Roundup Watet 
Department, Vice-Chairman. 
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By JANE H. RIDER, C. E. 


Director, 
Arizona State Laboratory, Tucson 


R. Average Citizen 

M is apt to think of 

a gathering of 
water works men as just 
another convention, a place 
where the boys can forget 
the daily conventions of 
home life and have a riot- 
ous time for a few days. 

True the technical sessions 

during the day are usually 

leavened by good fellow- 
ship after sunset. 

Long years ago I timidly 
asked permission to leave 
the state to attend a meet- 
ing of the American Water Works Association. Scorn- 
fully I was told conventions were of no benefit to men 
and somewhat less than that to women. I muttered 
something about scientific papers and information our 
department needed. ‘The only answer was that any 
papers of value would be printed and could be read in 
my office with more intelligent understanding than if I 
listened to them in a crowded hall. All of which is cor- 
rect, except that it does not take into consideration the 
personal element of such meetings. Using my annual 
leave and a sketchy bank balance, I went to this meeting 
on my own, and that speculation in the form of travel 
expense has paid greater dividends, than have come 
from more highly recommended investments. A few 
acquaintances made at that time are now friends of long 
standing, who have more than once helped us in 
solving some knotty problems. 

Now the question of listening to technical papers, 
some presented with snap and precision, others droned 
through. The man in the audience may miss a few of 
the fine points and have only a vague idea of the masses 
of figures presented; still he will get enough of the 
author’s meaning to either agree or disagree with him. 
Disagreeing with the speaker breeds the best sort of 
extra session discussion. The talk up in someone’s 
room starts out with how wrong that fellow from 
Jonesboro was in his figures on water consumption and 
then jumps to this and that until you have told all your 
pet experiences and learned from the fellow up state 
Just the things you wanted to know to make the job run 
more smoothly or more economically. 

_ Recently Engineering News Record carried an 
editorial comment on the meeting to commemorate the 
fiftieth anniversary of the founding of the New Eng- 
land Water Works Association which was headed: “To 
Exchange Ideas.” Certainly that is the essence of all 
meetings of water works men. How much progress do 
you think would be made in the smaller towns if the 
plant operators did not know any of the other men if 
their _profession ? How many of them would read 
technical publications for the information they con- 


WHAT VALUE ARE WATER WORKS 
CONVENTIONS TO OPERATORS? 


The author of this article is a graduate civil engi- 
neer and enjoys the distinction of being the second 
woman to be elected to membership in the Ameri- 
can Society of Civil Engineers. She is president of 
the Alumni Association of the University of Ari- 
zona. Her alma-mater bestowed upon her the pro- 
fessional degree of Civil Engineer in 1930. With 
the exception of two years of war service overseas, 
she has served the State of Arizona continuously 
since 1913. She is a member of the executive com- 
mittee of the Conference of State Sanitary Engi- 
neers and serves as secretary of the Arizona Public 
Health Association.—Editor. 


miles away.” 
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Jane Rider 


tained if there was not 
some chance of talking over 
these new facts with fellow 
workers? And again, arti- 
cles are frequently read be- 
cause the reader has met 
the author at some conven- 
tion or meeting. 

The scientific papers that 
one hears are important 
creators of ideas. To read 
them in cold print is help- 
ful, but how vastly more 
valuable to be able to dis- 
cuss them or hear them 
discussed while the subject 
is still warm; to be able to tell your experience with that 
phase of operation, or to ask the writer a question that 
has been bothering you for months. So, ideas are ex- 
changed and progress made; old problems have been 
solved, new methods are being devised. A glance over 
the convention programs of a few years ago will indi- 
cate the advance. Then we listened to papers on “What 
is the Legitimate Use of Water” and talked excitedly of 
the application of colloid chemistry to filter effluents; 
now there are activated carbons and chloramines, corro- 
sion control—something new all the time. 


There are benefits from hearing and discussing 
papers; probably preparing them is of even more value 
to the water works operator. It is no secret that a man 
is more concerned with his plant if he feels that the 
methods he develops are of interest to some one else. 
How much more carefully and willingly records are 
kept if they are to be used as the basis of study, and the 
results are to be read with the operator’s conclusion 
at a meeting somewhere. Such efforts engender an 
honorable professional esteem, a pride in good work- 
manship. There is something very stimulating in seeing 
one’s name and thoughts in print, and how can most of 
us achieve this unless we take an active part in our pro- 
fessional societies. To work, to record, to publish con- 
clusions, is infinitely better than just to work twelve 
months for so much per annum. 

Short schools of instruction for operators are held in 
connection with some of the water works conventions. 
These give concentrated courses in bacteriological and 
chemical methods enabling a man to make his own 
control tests and to interpret results; illustrate new 
developments of water purification, better operating pro- 
ceedures, and short cuts that have been devised. A bac- 
teriological report will certainly have more meaning for 
the man who has actually handled test tubes and looked 
a B. coli square in the face. They will not be classed with 
the pumper in an isolated mining camp who, after being 
advised that B. coli found in the water sample indicated 
sewage contamination of fecal origin, wrote: “You all 
are sure a bum lot of guessers; the nearest sewer is 30 
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The man attending a section or a national meeting 
gets to know his fellow workers, establishes better re- 
lations with state control officials and the research staffs 
of the Universities, meets consulting engineers and 
sales representatives of the manufacturers of water 
works equipment and can learn much by inspecting the 
exhibit of equipment. Such gatherings are the leaven 
of toil; they lift noses off the grind stone of daily 
routine, and allow an operator to get a clearer perspec- 
tive of his job. 

Get a group of water works men together in any town, 
at any one time, and amid all the play and noisy laughter 
there will be an undercurrent of shop talk, a current 
strong enough to smooth off the troublesome sharp 
edges and build up new deltas of enthusiasm for the job. 


Disasters arrive without notice or invitation. If a 
water works is crippled or destroyed, a telephone call 
to fellow superintendents will start emergency equip- 
ment towards the damaged plant; operating personnel 
will be loaned to help in the rehabilitation ; and with this 
cooperation the dangers of water-borne infections are 
checked. Such aid can be requested and furnished with 
far greater efficiency when water works men have gone 
visiting about the state and have an idea of the type of 
supplies the neighboring plants can furnish. 


To exchange ideas, to meet fellow workers, are the 
purposes of water works conventions. Serious talk in 
regular sessions, pleasant and friendly contact at all 
times, a chance to play, to renew enthusiasm, and to 
develop a pride of profession. For these do you gather 
together, agreeing and disagreeing, and if it profiteth 
you not, the blame is not entirely with the program 
committee. 
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HypRANTS BROKEN By AUTOMOBILES AT NEW BEp- 
FORD, Mass.—The Water Board of New Bedford, Mass., 
in its annual report for the year ending Nov. 30, 1931, 
states that 19 hydrants were broken off in that year by 
skidding or carelessly driven automobiles. The cost 
of repairing them was $966.18, of which $251.88 was 
collected from the owners or their insurance companies. 
The above amount does not include water wasted 
through the broken hydrants. 
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Cost oF WATER PuMPAGE, OMAHA, NEB., 1924-1931. 
—The January Public Service Bulletin of the Metropol- 
itan Utilities, District of Omaha, Neb., gives the follow- 
ing comparison between costs of water pumpage in 1924 
and in 1931: 


1924. 1931. Difference. 

Pumpage, million gallons.... 9,655 10,254 +599 million gals. 
Gallons pumped at Florence 

per pound of coal.......... 170 203 +33 gallons 
Gallons pumped at Florence 

per dollar of coal.......... 73,156 124,174 +51,018 gals. 
Coal and equivalent power 

consumed at Florence, tons 28,373 25,227 —3,146 tons 
Cost of coal and power at 

I i ha ce eG a ethakel $131,978 $82,577 -—$49,401.00 


Total cost of all pumpage.... $353,011 $317,904 —$35,107.00 


Cost of coagulants, chlorine, 
i Bet Sees ee ee $21,696 $15,470 —$ 6,226.00 


v 


An Arp IN HANDLING VALVEs AND FItTTINGS.—At 
Bucyrus, O., during the construction of an addition to 
the filter plant hangers of reinforcing iron were built 
into the ceiling of the pipe gallery. These have proved 
very useful in handling valves and making some changes 
in the piping. It is an idea which could be incorporated 


in any new plant at no expense. 
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Double Tragedy at Lima, O.., 
Sewerage Treatment Plant 


Earl I. Roberts of the firm of H. P. Jones & Co, 
Consulting Engineers, Toledo, O., sacrificed his life 
May 4 in an attempt to rescue Earnest Aronholt, an 
operator from a gas filled chamber at the new sewage 
treatment plant of Lima, O. 


The treatment plant, which has been in operation 
since February was designed by H. P. Jones & Co, 
and Mr. Roberts had supervised its construction and 
initial operation. 

Aronholt was descending.a ladder into a test cham- 
ber adjacent to a digestor tank when he was over- 
come by gases which had seeped into the chamber 
from the sewage tank. He fell 15 ft., suffering a frac- 
tured skull and wrist. His fall was witnessed by 
another employe, who called Roberts for aid. Rob- 
erts, who was making a periodic inspection of the 
new plant, ran several hundred yards and descended 
into the chamber to rescue Aronholt, but was over- 
come immediately by the gas. Both men were 
brought to the surface by city firemen and power 


company employes. Aronholt was removed to the~ 
pan) ploy 


City hospital. Firemen worked with a respirator for 
more than an hour in a futile effort to revive Roberts. 
Physicians said Roberts inhaled greater quantities 
of the fatal gas than Aronholt because of the fact 
that he was out of breath from running when he en- 
tered the lethal chamber. Gas masks were worn by 
the workers who removed the unconscious men from 
the testing chamber. 


v 
Spring Meeting New York State 
Sewage Works Association 


The spring meeting of the New York State Sew- 
age Works Association will be held June 10 and 11 
at the Hotel Statler, Buffalo, N. Y. Registration and 
inspection of manufacturers’ exhibits from 9 A. M. 
to noon on Friday, June 10, will be followed by 
luncheon. 


Friday afternoon will be devoted to a short busi- 
ness session and presentation of technical papers. 
Friday evening we will have the usual banquet and 
special entertainment. 


A round table discussion with ample time to hear 
from all will occupy Saturday morning followed by 
a brief description of the sewage treatment plants to 
be visited, while Saturday afternoon will be devoted 
to an inspection trip covering five sewage treatment 
plants in the vicinity of Buffalo. For those who 
wish, arrangements can be made to extend the trip to 
the Dunkirk plant 40 miles south of Buffalo. 

The Ladies’ Committee has arranged splendidly 
for the entertainment of our ladies. The ladies will 
leave the Hotel Statler at 12:00 noon on Friday for 
luncheon at the Buffalo Consistory. A trip to Niag- 
ara Falls is planned for Friday afternoon, returning 
to Buffalo in ample time to dress and join the men 
at the evening banquet and entertainment. Saturday 
the committee has made the rash promise to provide 
free auto transportation for the ladies for any place 
to which they desire to go. 

More than 20 manufacturers have already engaged 
space for exhibits in parlors adjacent to the meeting 
room on the mezzanine floor. 
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Sixth Annual Conference Maryland- 
Delaware Water and Sewerage Association 


Ninety-two people attended the 6th Annual’ Con- 
ference of the Maryland-Delaware Water and Sewer- 
age Association, held in Cumberland, Md., April 12 
and 13. While the attendance was somewhat below 
normal, the meeting was the best ever held by the 
Association. 

Harry R. Hall, President of the Association, pre- 
sided at the first day’s sessions, while R. C. Beckett, 
the incoming President, presided over the second 
dav’s sessions. Abel Wolman conducted the discus- 
sion of the question box topics. 

The first paper was presented by Professor Lewis 
\. Carpenter of the West Virginia University, on 
“Elementary Sewage Disposal.” Professor Carpenter 
traced the methods of sewage disposal from the time 
of Moses to the present day. Brief descriptions were 
given of the various units of treatment plants, their 
functions and uses. 

George L. Hall, Division Engineer of the Maryland 


| State Department of Health, in his discussion of this 


paper, stated that there were 38 sewage treatment 
plants in Maryland of which 13 were institutional 
plants. The need for ,competent operators was 
stressed. 

“Admission of Industrial Wastes Into Sewerage 
Systems” was the topic covered by H. M. Freeburn, 
District Engineer, Pennsylvania Department of Health. 
Industrial wastes were discussed as being divided into 
four classes: (1) those that can be admitted to the 
sewerage system without preliminary treatment; (2) 
those that can be admitted after flow adjustment 
without any preliminary treatment; (3) those that 
can be admitted after they have*been given prelim- 
inary treatment, and (4) those that should be ex- 
cluded from the system. The speaker concluded his 
paper by saving “If you are right, fair, and just, and 
have properly presented your ¢ase showing the need 
for industrial waste treatment to responsible indus- 
trial plant executives, there will be little trouble. 

In the discussion of this paper J. B. Gordon, Sani- 
tary Engineer, Washington, D. C., reported on the 
disintegration of a concrete interceptor in Washing- 
ton due to the entrance of trade waste. The waste 
from a yeast factory was harmless, but in combina- 
tion with the bacteria in the domestic sewage it had 
caused the sulphate content to be broken down and 
hydrogen sulphide to be produced. Arrangements 
have been made to chlorinate the domestic sewage 
at a point prior to the entrance of the waste into the 
interceptor and the elimination of the bacteria was 
expected to prevent sulphate break down. 

A symposium describing the method of controlling 
the pollution of streams in their respective states was 
given by R. C. Beckett, W. L. Stevenson, E. S. Tis- 
dale and Abel Wolman, State Sanitary Engineers of 
Delaware, Pennsylvania, West Virginia and Mary- 
land, respectively. 

“The Proper Relation Between the Medical Health 
Officer and the Water Department” was presented 
by H. H. Weiss, Health Officer of Cumberland, Md. 
J. J. Shank, Director of the Wayne Laboratories, 
Waynesboro, Pa., next presented a paper on “The 
Influence of Soils, Rocks and Minerals Upon the 
Potability of Water.” A rare exhibit of minerals, 
rocks, etc., gathered from all parts of the world was 
presented with the paper. 
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“The Effect of Water Waste Upon Stored Supplies 
with Particular Reference to Ashland, Pa., and Cum- 
berland, Md.” H. E. Beckwith, Pitometer Company, 
using the figures obtained in the survey of the distri- 
bution system of these two cities and presenting them 
together with charts showing the rate of depletion of 
the stored water during the past two years of 
drought, stated that had all leaks been stopped the 
supplies would have held out several months longer. 
It was indicated that as far as the duration of supply 
was concerned a 40 per cent reduction in consump- 
tion would have been equivalent to an increase of 
100 per cent in the amount of storage, in the case of 
Ashland and a 22 per cent reduction in consumption 
at Cumberland would have been equivalent to an in- 
crease of 43 per cent in storage. The fact was 
brought out that while a plant may easily carry the 
load of preventable waste during normal years, this 
waste works with a decided leverage in periods oi 
drought and may then prove to be solely responsible 
for the failure of the supply. 

Mr. J. Wrench, Sales Manager of the Industrial 
Chemical Sales Company, Inc., read a paper prepared 
by F. E. Stuart, Research Engineer of the same com- 
pany, on “Development of Powdered Activated Car- 
bon in Water Plants During Recent Months.” The 
application of powdered activated carbon along with 
the coagulant has resulted in reductions in the 
amount of coagulant necessary and in the stabiliza- 
tion of the sludge in the basins permitting longer 
periods between cleaning of the basins. Also when 
the basins are cleaned no offensive odors are given 
off. Other developments are: that residual alumina 
is reduced when powdered activated carbon is used 
in the coagulation process; absorption of organic 
matter by the carbon particles in suspension act 
as a “balance wheel” in controlling fluctuations in 
chlorine demand; it will not remove a chlorine 
residual or resulting compounds effectively ; its appli- 
cation ahead of prechlorination dosage has increased 
the chlorine residual in several instances. 

Discussing the paper, C. A. Hechmer of the Wash- 
ington Suburban Sanitary District, stated that ex- 
periments with the application of activated carbon 
at the inlet and effluent of the coagulating basin had 
indicated the former location as more desirable. It 
was found that coagulation was aided and a sufficient 
amount of the carbon found its way through the 
basin to the filters. Elimination of odors in remov- 
ing the sludge from the basins was also noted. 

H. H. Allen of the J. E. Greiner Company, Con- 
sulting Engineers, discussed the building of the new 
Thomas W. Koon dam for the Cumberland water 
supply. A laboratory was set up on the job and very 
accurate figures on the concrete mix, etc., were ob- 
tained. 

At the business meeting of the Association, the fol- 
lowing officers were elected: 

President—R. C. Beckett, Dover, Del. 

Ist Vice-President—B. E. Beavin, Annapolis, Md. 

2nd_ Vice-Presdient—J. S. Strohmeyer, Balti- 
more, Md. 

Secretary—A. W. Blohm, Baltimore, Md. 

Treasurer—E. S. Hopkins, Baltimore, Md. 

Executive Committee—S. N. Van Trump, Wil- 
mington, Del. 
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Water Works vs. Sewerage 


N an editorial comment in the March issue of WATER 

WorKsS AND SEWERAGE appeared an extract from 
a report of the F. W. Dodge Corporation. To the appar- 
ent amazement of many readers, it was reported that 
in American cities east of the Rocky Mountains prac- 
tically two dollars had been expended for construction 
of sewerage and sewage treatment works as against one 
dollar expended for construction of water works and 
water purification plants. That was for the year 
past—1931. 

An examination of budgets set up for the year 1932 
by 45 important American cities again reveals a greater 
allowance for sewerage and sewage treatment than for 
water works and water purification, the totals being 
$36,521,000 for the former and $33,975,000 for the 
latter. Excluding from the totals the large appropria- 
tion of practically $13,000,000 set up by Los Angeles, 
for water works, would bring the figures to $1.66 to be 
expended in 1932 for sewers and disposal as against 
$1.00 for water works as the average for these 45 cities. 

American municipalities are definitely pollution con- 
scious and are leading the way in the matter of correct- 
ing waterways pollution evils. It is decidedly industry’s 
turn to take similar steps with its wastes that, volume 
for volume, as a rule, are many times more damaging to 
streams than is municipal sewage. 


v 
How Big Is a Microbe? 


NE of the most difficult conceptions of the average 

student in chemistry is to picture in his mind the 
size of molecules, atoms, and electrons—not to mention 
the recently announced neutron. Even the conception 
of the size of a particle of material bearing the label 
colloid is difficult. The student of biology has the 
advantage when it comes to a conception of the size of a 
microbe because bacteria are at least visible under the 
microscope. 

Learning by comparison is the simplest and most 
direct process and we are indebted to Dr. Stanhope 
Bayne-Jones for answering by picturization the question 
“How big is a microbe?” In his recent book Man and 
Microbes he explains—‘Suppose 25,000 soldiers of an 
infantry division were formed up in a single rank with 
an allowance of 18 in. for each man. This line would 
be 7.5 miles long. Suppose, next, that some omnipotent 
officer from headquarters should give the command 
“Dwindle!’ and at the word of command, each soldier 
would shrink to the width of an average bacterium 
(1 micron) and close up on his neighbor. Their line 
would then be about 1 in. long. Twenty-five thousand 
typhoid germs could lie comfortably side by side in an 
inch.” Dr. Bayne-Jones further pictures the size of a 
microbe by saying that, “A microbe with a volume of 1 
cubic micron and a specific gravity of 1.2 would weigh 
0.0000000012 milligram.” It would therefore take about 
833,000,000,000 microbes of this size to weigh 1 gram 
and to weigh one ounce would require about 23,573,- 
900,000,000 typhoid germs. 

It is doubtful, even with such a picturization, that the 
average man will grasp a true conception of the insig- 
nificant size of disease producing germs. Would it not 
be natural, however, for him to wonder how much 








=e De ee ee Oe Se Es ee 












Water Works and Sewerage—May, 19: se 


longer wars will be fought with cumbersome imple- 
ments and ammunition when small cans of microbes and 
airplanes to scatter these might be all that is required to 
put a belligerent nation “on its back.” Poisonous gases 
appeared as offensive weapons in Chemical Warfare for 
the first time in the World War. Who knows but that 
the next war may find disease germs used in Biological 
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Molten Tides as the Cause 
of Ocean Tides 
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opposition of sun an 


s of Wngitude away from the high- 
hrs. after conjunction or 
moon. Most of the ports on the 
islands of the Pacific Pcean show quite a close approxi- 
mation to this relation.\ The Pacific is a deep ocean com- 
paratively unobstructed\by submerged plateaus or ridges, 
hence its tidal currentsYare neither retarded greatly by 
friction nor ponded except near the coasts of continents. 

Chains of islands, like those that almost enclose the 
China Sea, act like dams, and the submerged ridges that 
connect such islands act like submerged weirs. Conse- 
quently ponding of ocean water occurs when the tidal 
currents flow into such basins, and therefore it modifies 
the times at which high and low tides occur. 

The prevalent Laplace theory of tidal vibration of the 
ocean is based on the assumption of an earth solid, or 
nearly solid, to the center. It has served to explain why 4 
a “lag” in tides may occur, for it was invented to do so; 
but it has never explained either the extent of the “lag” 
nor any phenomenon that it was not originally designed to 
explain. Hence it has never passed beyond the stage of 
plausibility. Now that the earth’s core is known to be 
fluid the Laplace theory ceases to be even plausible. Yet 
it will probably be 10 or 15 years before that theory of 
tides is dropped from text books. 

Not many scientists realize that a theory can not be 
said to be established unti! probability calculations show 
that its agreement with facts is such as to be highly im- 
probable as a matter of accident. Failing to apply such 
a test they are prone to accept as true any theory that is 
plausible provided that it is sponsored by a man of estab- 
lished reputation in the field to which the theory relates. 
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The Noel Polyphase 
Capacitor Motor 


Mr. C. W. Noel, Consulting Engineer 
of The Ideal Electric & Mfg. Co., Mans- 
field, O., has invented a unique method 
of applying capacitors (condensers) to 
polyphase induction motors. 

Capacitors are usually applied to poly- 
phase induction motors by connecting 
them across the motor terminals. This 





Noel Polyphase Capacitor Motor 


produces a high power factor in_ the 
power line but does not affect the motor 
characteristics or the power factor in 
the motor proper. The scheme used in 
Mr. Noel’s invention causes the con- 
denser reactive current to flow through 
the windings of the motor thereby pro- 
ducing a high power factor within the 
motor. 

This scheme is stated to give the Noel 
polyphase capacitor motor surprisingly 
improved starting and running character- 
istics. The outstanding feature claimed 
is that it operates at practically unity 
(100%) power factor at all loads, 
whereas the ordinary induction motor 
has a lagging power factor around 70- 
80% and down to 10-20% on light loads. 
This invention is thus an important im- 
provement because high power factor is 
a most desirable characteristic. 


Another amazing feature is that the 
Noel polyphase capacitor motor is made 
in a design giving 80% power factor 
leading at full load and leading power 
factors up to 15% (leading) at no load. 
This gives an extremely efficient device 
for power factor correction. One of 
these motors will correct the power fac- 
tor of two ordinary induction motors of 
similar size so that the total power fac- 
tor is near 100%. This means that only 
one of every three motors in a plant 
need be of this type to give a plant power 
tactor of unity (100%) which is the most 
efcient point of operation. This is an 
important achievement. 

_For economical power factor correc- 
tion, the Noel polyphase capacitor motor 
cannot be surpassed. Several installa- 


tions have already been made where the 





total cost of this motor and its 
capacitor was less than the cost of 
condensers alone to give the same 
amount of power factor correction. 

The Noel polyphase capacitor 
motor has all the advantages of 
the squirrel cage induction motor— 
high starting torque, low starting 
current, indestructible rotor and 
extremely rugged construction, the 
simplest of starting equipment, and 
no brushes, commutator or moving 
contacts of any sort. In addition, 
it possesses the following advan- 
tages over the ordinary polyphase 
induction motor: unity or 80% leading 
power factor, higher starting torque, lower 
starting current, increased efficiency, and 
less slip with a resulting higher full load 
speed, 

The capacitors used are the oil filled, 
oil impregnated, hermetically sealed type 
with individually fused sections. They 
are assembled in steel cases with conduit 
connections for mounting on the wall or 
any convenient location. 


The Noel polyphase capacitor motor is 
also made as a slip ring variable speed 
induction motor in all sizes and speeds. 
This invention is particularly. advanta- 
geous in a variable speed motor as this 
motor will retain its high power factor 
at very low speeds, even to 50% of 
standard rated speed. 

This new motor is built in various 
types to meet all starting torque and in- 
rush classifications including across-the- 
line starting in all sizes and speeds up to 
200 hp. at 80% leading or unity (100%) 
power factor. All designs are fully pro- 
tected under the Noel Patents, Full in- 
formation on this latest addition to the 
Ideal line of motors, generators, and con- 
trol equipment can be had from The 
Ideal Electric & Mfg. Company, Mans- 
field, O., or from any of their offices in 
principal cities. 


Bonna Pipe Now 
Manufactured in the 
United States 


The Bonna Pipe Company of America, 
Inc., produces the original steel core, re- 
inforced concrete pressure pipe, which 
has been most successfully used in Can- 
ada, England, France, Belgium, Holland, 
Spain, Norway, Italy, Denmark, Algiers, 
Morocco and other countries for the past 
39 years. 

Bonna pipe is a welded steel pipe lined 
with centrifugally placed concrete rein- 
forced with bars and spirals. It is coated 
with very dense concrete placed under air 
pressure. This coating is also reinforced 
with longitudinal bars and spirals. 

This pipe is absolutely water tight and 
uffers a better coefficient of friction; it 














Bonna Pipe 


cannot corrode, is free from electrolysis, 
and offers greater security. The strongest 
part of a Bonna main is its joint which is 
immediately and permanently tight. 

The Bonna pipe is made to withstand 
any pressure and in any diameter up to 
20 ft. 

The best reference for the Bonna Pipe 
Company is that engineers in twelve dif- 
ferent countries have chosen Bonna Pipe 
for important engineering projects on ac- 
count of its reliability, strength, flexibility 
and economy, and that since 1893 2500 
miles are in service without any leakage 


Financial Center Building, Los Angeles, 
Calif. 


Warren-Knight Co.’s New 


Transit-Level 


During 1931 the Warren-Knight Co. 
of Philadelphia developed a new Model 
combination Instrument known as_ the 
Warren-Knight transit-level. This instru- 
ment, is particularly adapted for the work 
of the engineer in the Water Works and 
Sewerage Field, and offers a high degree 
of accuracy at a moderate price. 

This instrument combines the advan- 
tages of a wye level with those of a 
transit, which it resembles in general 
appearance, 

The telescope is mounted in high stand- 
ards—permitting a range of elevation and 
depression of 110°—and although the 
telescope will not plunge like a transit, 
the special design (patent applied for) 
permits checking and making adjust- 
ments like a wye level. 

The lens combination permits taking a 
sharp reading as close as 4 ft., and is 
very useful when working at close quar- 
ters. For long distance work the bril- 
liance and flatness of field is unexcelled, 
even by the highest priced precision 
transits, 

One of the most important features of 
this instrument is the 4 in. circle with 
vernier reading to one minute. This of- 
fers a degree of accuracy in turning or 
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measuring angles never before available 
in moderate priced instruments. 


The circle is heavily ribbed, and is en- 
tirely protected by a heavily reinforced 
top plate. 

The tripod plate is furnished with the 
standard thread as recommended by U. S. 
Bureau of Standards. This speeds up the 
time required for setting up the instru- 
ment—decreases wear on the threads and 
makes the instrument interchangeable on 
tripod with any transit or level using this 
thread. The shifting plate permits a 
movement of % in, which enables a con- 
siderable saving of time in “setting up” 
over a given point. 

The entire construction is such as to 
assure years of service with a minimum 
of maintenance and repair costs. 


The Warren-Knight transit-level is 
made either with or without vertical arc 
and with or-without 3°in. compass. The 
‘instrument is furnished with solid leg tri- 
pod as standard equipment but an exten- 
sion leg tripod, which is particularly use- 
ful in water and sewer trench work, and 
convenient for carrying in an automobile, 
is available at small additional charge. 

The manufacturer has recently pub- 
lished a new complete illustrated catalog 
of transits and levels in which the tran- 
sit-level is completely described. This 
catalog will be sent on request to War- 
ren-Knight Co., 136 N. 12th St., Phila- 
delphia, Pa. 
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. Bb. Mowry Advancea 
By Wallace & 


Tiernan Co. 

R. B. Mowry, of Wallace & Tiernan 
Company, Newark, N. J., has been ad- 
vanced to district manager in charge of 
the company’s office at Philadelphia. He 


R. B. Mowry 


will be in charge of service and sales in 
the entire states of New Jersey and Dela- 
ware and Eastern Pennsylvania. Mr. 
Mowry was formerly district manager for 
Virginia, Maryland, New Jersey and 
Delaware. He was in the service of the 
Electro Bleaching Gas Company when that 
company began chlorinator. manufacture 
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and ever since the sale of that part of the 
business to the Wallace & Tiernan Com- 
pany, Mr. Mowry has been serving the lat- 
ter. Mr. Mowry has worked his way up 
from the bottom, has made good, and de- 
serves this promotion. Congratulations 
“Bob.” 


Lukenweld Advances 
Wilbraham 


William S. Wilbraham, who has been in 
charge of the Estimating and Order De- 
partment at Lukenweld, Inc., Coatesville, 
Pa., since this organization was established 
in 1929 to manufacture welded parts for 
machinery and equipment, has been ap- 
pointed assistant manager of sales, and will 
work directly with Henry H. Peck, man- 
ager of sales for Lukenweld, Inc. Mr. 
Wilbraham is a graduate in mechanical en- 
gineering, Drexel Institute, class of 1925. 
He was connected with the American 
Bridge Company as assistant engineer of 
erection on the Camden end of the Dela- 
ware River bridge until March, 1927, when 
he joined the sales department of Lukens 
Steel Company, being transferred to the 
Lukenweld organization when that division 
was formed. 
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Recently Appointed 
Dealers and Distrib- 


utors for Permutit 

The Permutit Co. of New York City, 
Manufacturers of domestic water soften- 
ers, has recently appointed the following 
dealers ‘and distributors of their softeners 
and filters. A large percent of these firms 
ate plumbing and heating contractors: 
Gilbert Utilities Corp., with 158 dealers, 
Rochester, N. Y.; Peoria Tent & Awning 
Co., Peoria, Ill.; Rogers Electric Company, 
Anderson, Ind.; Evans Electric Company, 
Bloomington, Ind.; R. B. Hinkle, Logans- 
port, Ind.; Marion Refrigeration Co., 
Marion, Ind.; E. T. Corcoran, South Bend, 
Ind.; Central Jersey Cornell Utilities Com- 
pany, Plainfield, N. J.; Joseph O. Chrys- 
tal Co., Summit, N. J.; Heating Units, 
Ind., Elmira, N. Y.; Morris Hardware 
Corp., Lockport, N. Y.; Geo. L. Starks & 
Co., Inc., Saranac Lake, N. Y.; J. R. Shee- 
han Co., Schenectady, N. Y.; Hunting Sup- 
ply Corp., Watertown, N. Y.; Geo. N. 
Clark, Mt. Vernon, Ohio; L. C. Martin, 
Willoughby, Ohio; R. R. Reeser, Reading, 


Pa. 
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Hayes Represents 
Pardee in New 
England 


The Pardee Engineering Co., of Long 
Island City, N. Y., manufacturers of 
chlorine and ammonia control equipment, 
announce the appointment of the Hayes 
Pump & Machinery Co., Boston, Mass., as 
their exclusive representatives in the New 
England States. The Hayes organization 
having been identified in serving the munici- 
pal and industrial field for many years, are 
well equipped to handle the sales and ser- 
vice of the Pardee equipment. 


Frank R. Wheeler 


Joins Worthington 


Worthington Pump and Machinery Cor. 
poration has appointed Frank R. Wheeler 
special sales representative with headquar- 
ters at their Chicago office. He will cover 
the mid-west territory, assisting the Worth- 
ington organizations in Chicago, St, Paul 
Kansas City, St. Louis and Detroit. Mr. 
Wheeler, who is well known for his work 
in connection with steam power plants, will 
devote himself to the sales of Worthington 
products in that field, 








Statement of the Ownership, Management 
Circulation, Etc., Required by the Act ‘ 
of Congress of Aug. 24, 1912, 


of Water Works and Sewerage, publis 
monthly at Chicago, Ill, for April 1, 1939, 

State of Illinois, County of Cook, ss— 
Before me, a notary public in and for the 
state and county aforesaid, personally ap~ 
peared E. 8. Gillette, who, having been duly 
sworn according to law, deposes and Says 
that he is the business manager of Water 
Works and Sewerage and that the following 
is, to the best of his knowledge and be- 
lief, a true statement of the ownership 
management (and if a daily paper, the cir 
culation), ete., of the aforesaid publication 
for the date shown in the above caption 
required by the Act of August 24, 1912, em- 
bodied in section 411, Postal Laws and 
Regulations, printed on the reverse of this 
form, to-wit: 


1. That the names and addresses of the 
publisher, editor, managing editor and busi- 
ness managers are: Publisher, Gillette 
Publishing Co., 400 W. Madison St., Chi- 
cago, Ill.; Editor, L. H. Enslow, 420 Lex- 
ington Ave., New York, N. Y.; Managing 
Editor, C. T. Murray, 400 W. Madison St., 
Chicago, Ill.; Business Manager, E. S. Gil- 
lette, 400 W. Madison St., Chicago, Il. 


2. That the owner is: (If owned by a cor- 
poration, its name and address must be 
stated and also immediately thereunder the 
names and addresses of stockholders own- 
ing or holding 1 per cent or more of total 
amount of stock. If not owned by a cor- 
poration, the names and addresses of the 
individual owners must be given. If owned 
by a firm, company or other unincorpor- 
ated concern, its name and address, as 
well as those of each individual member, 
must be given.)—Gillette Publishing Co., 
400 W. Madison St., Chicago, Ill.; H. P. 
Gillette. 400 W. Madison St., Chicago, IIl.; 
E. S. Gillette, 400 W. Madison St., Chicago, 
Ill.; Mrs. R. W. Hume, 303 S. Stone Ave., 
LaGrange, Ill.; Winifred Gillette, 1125 Oak 
Grove Ave., San Marino, Calif.; Common- 
wealth Title Insurance & Trust Co., Chest- 
nut and 12th Sts., Philadelphia, Pa.; Louise 
Forsythe, 13 East Windermere’ Terrace, 
Lansdowne, Pa.; LaVerne Louer Hellyer, 
Ambassador Hotel, Chicago, IH. 


3. That the known bondholders, mort- 
gagees and other security holders owning 
or holding 1 per cent or more of total 
amount of bonds, mortgages or other se- 
curities are: (If there are none, so state.) 
—None * 

4. That the two paragraphs next abové, 
giving the names of the owners, stockhold- 
ers and security holders, if any, contain not 
only the list of stockholders and security 
holders as they appear upon the books of 
the company but also, in cases where the 
stockholder or security holder appears up- 
on the books of the company as trustee or 
in any other fiduciary relation, the name of 
the. person or corporation for whom such 
trustee is acting, is given; also that the 
said two paragraphs contain statements 
embracing affiant's full knowledge and be- 
lief as to the circumstances and conditions 
under which stockholders and_ security 
holders who do not appear upon the books 
of the company as trustees, hold stock~in 
a capacity other than that of a bona fide 
owner; and this affiant has no reason to 
believe that any other person, association 
or corporation has any interest direct or 
indirect in the said stock, bonds or other 
securities than as so stated by him. 

E. S. GILLETTE, 
Business Manager. 


Sworn to and subscribed before me this 
28th day of March, 1932. 


(Seal) KITTIE C. WOULFE, 


Notary Public. 
(My commission expires Feb. 8, 1934.) 
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IMPLEX 


Venturi Type Meters 





Effluent Controllers 
Filtration Plant Gauges 


Water Works Specialties 


% 
Simplex | 
locteating WRITE FOR: 
Lae nestster ae 





SIMPLEX VALVE & METER CO. 


















6743 Upland Stree 


Philadelphia, Pa. } | 
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LAUGHLIN TRAVELLING R 
MAGNETITE FILTER 


MK 





and 


MECHANICAL CHEMICA 


TREATMENT 
of 
SEWAGE WATER AND INDUSTRIAL 
PRODUCTS 
Developed and Controlled 
by the 
FILTRATION EQUIPMENT CORP. 
350 Madison Ave. 


NEW YORK CITY 
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The most EFFICIENT 
COAGULATING 


AGENT 


Dow Ferric Chloride is shipped in 
Dow tank cars in liquid form (40 to 
42%) to larger and conveniently lo- 


cated plants. 
Shipment is made in crystal form 


(60%) in 425-1b. drums to smaller 
plants where storage facilities are not 
available. 


Write for additional information and 
prices. 


DOW 
FERRIC 
CHLORIDE 

















THE DOW CHEMICAL COMPANY 
Midland, Michigan 


Yes—we would like you to mention WatTeR WorKS AND SEWERAGE. 





Water Works and Sewerage—May 19 i 





STEWART SEWER 
CLEANING MACHINE 


Water Cleaning System, if you wish it, 
or Drag Bucket type. 
WE WILL PAY FREIGHT AND CHARGE TO BILL. 
We Ship Reds for Trial—whe else will de this? 


We also make a Red that will feat. Alse reds with 
fer conduit work. 


Slip together sideways 








une 


i 





anv conpurt RODS 


Ne Deep Shoulder Cut for Couplings. Reds retain 
and strength. 


Investigate our JUMBO ROD 


W. H. STE 


129 George Street . ° . ‘ 
Bex 581 ° . . . 


CANADA FACTORY, W 
Therefore Ne Duty fer 


PACIFIC COAST DELIVERIES MADE 





——————— SSB 
KALAMAZOO 


» EXTENSIBLE TRENCHING BRACE 


50 FOUNDRY & MACHINE C0, 


600 E. MICHIGAN AVENUE 
KALAMAZOO, MICH. 





Cast Iron Pipe’ 


Bell and Spigot type 
Sand Cast 
Long Lengths 


MeWane Precealked Joints or Open Bell 
Sizes: 114 thru 12 inches. Fittings. 


iFIC 


PIPE CO. 
PROVO, UTAH 


New York Chicago Kansas City Los Angeles 
San Francisco Denver Portland, Ore. Dallas 
Salt Lake City 
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depa has been started 
as a nce t0™those in the Water 
W orks#yd and Sewerage Fields. We 
hope th®@will make use of it. The 











3ONS WANTED 


inserted without charge. 











WATER CHEMIST — B. A. in chemistry 
from well known university. Two and 
one-half years’ chemical and bacteriolo— 
logical experience as first assistant in 
state health department laboratory. Have 
had practical experience in water plant 
operation and supervision. Available im- 
mediately. Excellent references. Single 
Age 25. Box 5000, Water Works and 
Sewerage, 400 W. Madison St., Chicago, 
Ill. 





ENGINBER-CHEMIST—Age 35; ten years 
with city of 36,000 population in charge 
of water, light and sewer systems, water 
filtration and two modern sewage treat-— 
ment plants. Desires position as super-— 
intendent, assistant superintendent or 
plant superintendent. Box 5020, Water 
Works and Sewerage, 400 W. Madison 
St., Chicago, IIl. 


MARRIED MAN, 36 years old, with 13 
years’ experience in water purification 
plant control and operation, also experi- 
enced in water meter repairing and test- 
ing. Best of references can be furnished. 
Box 5010, Water Works and Sewerage, 
420 Lexington Ave., New York City. 











M. A. IN CHEMISTRY from _ prominent 
university wants position as chemist or 
plant operator. Over three years’ experi- 
ence as chemist, chiefly on water and 
foods. Age 26. Any location. Moderate 
salary. Good references. Box 6002, Water 
Works and Sewerage, 400 W. Madison St., 
Chicago, Il. 





WATER WORKS designing, construction 
and operating engineer. Member A. S. C. 
EK. Twenty-seven years’ experience in 
design and construction of filter plants, 
water softening plants, dams, tanks, pipe 
lines, etc., with utility companies build- 
ing and operating water plants. Location 
anywhere. Married. Age 48, and perfect 
health. Best references. Box 6004, Water 
Works and Sewerage, 400 W. Madison 
St., Chicago, Il. 














When writing to advertisers please mention WaTEeER WoRKS AND SEWERAGE—Thank you. 
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AT LCLORATOR ror 


Assures the efficient opera- WATER, SEWAGE, 
INDUSTRIAL 
PLANTS, SWIM- 
MING POOLS 


tion of your gas control 
apparatus by delivering 
clean gas uninterruptedly 
to the metering orifices. 
Prevents clogging also 
necessity for blowing off F 
tanks. Pays for itself. Cir- ba 
cular on request. j 


THE FILCLOR COMPANY 
Commercial Trust Bldg. 
Philadelphia Penna., U. S. A. 





LO Navas Seno nn AEaLE MO ee Fs 























MERICAN-MONINGER Sludge-bed Covers are 
A built of the all-steel-frame type of acid and fume- 
resisting construction and without interior posts. 





1937 Flushing Avenue, Brooklyn, New York 


Chicago, Illinois Amityville, L. 1., N. Y. New Englan@ Offi 
1313 W. Randolph St. 124 Ketcham Ave. Norton, 
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HUNGERFORD & TERRY, In:. 
CLAYTON, NEW JERSEY 


Engineers and Manufacturers of 


WATER PURIFICATION PLANTS 
Including 


AIR-WASH FILTERS 
INVERSAND WATER SOFTENERS 
FERROSAND IRON-REMOVAL FILTERS 
7S) > Ga 8 e-@) a 1) (em 4 te) 
CHEMICAL FEEDERS 


11 
















FILTER ~ 
SANDS AND GRAVELS 


A HIGH GRADE SILICA 
PRODUCT MADE TO MEET 
YOUR SPECIFICATIONS 


MENAR TICC SAND & GRAVEL CO. 
MILLVILL NEW JERSEY 











| TPPRGTRIP NY 
National, 
| of Water Main Cleaning 


EAU @-y-V a oq elu tal tae 


Write for Booklet 
The Cleaning of Water Mains’ 









> 


National Water Main Cleaning Co. 
32 Church St. 


New York 








FILTRATION PURE 


sta SAND wrth 
Im Bulk “aie iene a 


oo TAMMS SILICA CO.  gse.~. Lasalle St. 
5 Ottawa, Il. Chicago Chieage 

















STREET, SEWER AND WATER CASTINGS 


Made of wear-resisting chilled iron in various 
, styles, sizes and weights. 
Write for Catalog and Prices 
SOUTH BEND FOUNDRY Co. 


All Kinds of Gray Iron Castings SOUTH BEND, INDIANA 























IOCK JOINT 
Concrete Pipe 


PRESSURE - SEWER - CULVERT 
Lock-Joint Pipe Co., Ampere, N. J. 








Please mention WATER WORKS AND SEWERAGE—it helps. 
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Alvord, Burdick & 
Howson 


Engineers 

John W. Alvord, Charles B. 

Burdick, Louis R. Howson, 

Donald H. Maxwell. 

Water Works, Water Purifi- 

cation, Flood Relief, Sewer- 

age, Sewage Disposal, Drain- 

age, Appraisals, Power Gen- 

eration. 

Civic Opera Building, 
cago. 


Chi- 





Black & Veatch 


Consulting Engineers 

Sewerage, Sewage Disposal, 
Water Supply, ater Purifi- 
cation, Electric Lighting 
Power . Plants, Valuations, 
Special Investigations, Re- 
ports and Laboratory. 

E. B. Black, N. T. Veatch, 


Jr. 
Kansas City, Mo., Mutual 
Bldg. 





H. Burdett Cleveland 


Consulting Sanitary Engineer 
Water Supply and Purifica- 
tion, Sewerage and Sewage 
Disposal, Refuse Disposal, 
Treatment of Industrial 
Wastes, Design, Reports, 
Consultation, Investigation, 
Evaluation of Works, Super- 
vision of Construction. 


Transportation Building. 
25 Broadway, New York. 





Burns & McDonnell 
Engineering Co. 
McDonnell-Smith-Baldwin- 
Lambert 
Consulting Engineers 
Waterworks Sewerage 
Lighting Appraisals 
Rate Investigations 
Kansas City, Mo., Interstate 


Los Angeles, Cal., Western 
Pacific Building. 





The J. N. Chester Engrs. 


J. N. Chester 
J. F. La Boon 
D. E. Davis 
J. T. Campbell 
E. B. Bankson 

Consulting Hydraulic, Sani- 
tary and Valuation Engi- 
neers. 

Pittsburgh, Pa., Clark Bldg. 





Chicago Testing Labora- 
tory, Inc. 
and affiliated 
ope Paving Laboratory, 


Consulting and Inspecting 
Engineers 

Hugh W. Skidmore 

Gene Abson 

Materials, Processes, Struc— 

tures, Consultation, Inspec-— 

tion, Testing, Design, Re- 

search, Investigation and 

Experts in Litigation. 

536 Lake Shore Drive, 

Chicago. 


City-Wastes Disposal Co. 


(Org. from staff of Col. Geo. 
E. Waring, Jr.) 

Consulting Engineers 
Specialists in Drainage, Sew- 
erage and Sewage Disposal. 
Preliminary Investigations 
and Estimates, Surveys, 
Plans and Supervision. 
Sanitary Examinations and 
Reports. 

45 Seventh Ave., New York. 





Clark, Wm. G. 


Civil and Sanitary Engineer 
Hydraulic, Sanitary and Mu- 
nicipal Engineering, Power 
Developments, Expert Ex- 
aminations and Reports. 

Toledo, O., 1046 Spitzer Bldg. 





Dow & Smith 
Chemical Engineers 
Consulting Paving Engineers 
A. W. Dow, Ph. B., Mem. 
Am. Inst. Ch. Engrs. 
F. P. Smith, Ph. B., Mem. 
Am. Soc. Civ. Engrs. 
Asphalt, Bitumens, Paving, 
Hydraulic Cement, Engineer- 
ing Materials. 
131-3 E. 23d St., 
New York City. 





Fowler, Charles Evan 
Consulting Civil Engineer 
M. Am. Sec. C. E. M. Eng. 
Inst., Can. 

Bridges, Foundations, River 
and Harbor Improvement, 
Dredges, Dredging. 

New York City, 25 Church 
St. 








Gascoigne, George B. 
Consulting Engineer 
W.L. Havens A.A. Burger 
F. W. Jones F. C. Tolles 
Sewerage and Sewage Dis- 
posal, Water Supply and 
Purification, Treatment of 
Industrial Wastes. 
Cieveland, Leader Bldg. 





Gordon & Bulot 


Engineers 

Successors to Maury & Gor- 
don. 

Water Supply and Purifica- 
tion, Sewerage and Sewage 
Disposal. 

Design, Appraisals, Reports. 
Chicago, 53 W. Jackson 

Blvd 


Hall, B. M., & Sons 


Civil, Mining and Hydraulic 
Engineers 

Southern Water Powers 
Drainage 

Irrigation 

Atlanta, Ga., Peters Bldg. 





Nicholas S. Hill, Jr. 


Consulting Engineer 

Water Supply, Sewage Dis-— 
posal, Hydraulic Develop- 
ments, Reports, Investiga— 
tions, Valuations, Rates, De- 
sign, Construction, Opera-— 
tion, Management, Chemical 
and Biological Laboratories. 
112 East 19th St., New York 





Kiersted, Wynkoop 
Consulting Hydraulic and 
Sanitary Engineer 
614 Interstate Bldg., Kansas 
City, Mo. 

W.. Kiersted, Jr., Assoc. 


Malcolm Pirnie 
Engineer 
Malcolm Pirnie, 
Charles F. Ruff. 
¥ ater Supply, :Lreatment 
ewerage eports, Plans 
Estimates. * 
Supervision and Operation 
Valuation and Rates. : 
25 W. 48rd St., N 
x. ew York, 


4 





Potter, Alexander, C. E, 


Hydraulic Engineer and 

Sanitary Expert 
Sewerage and Sewage Dis- 
posal, Water Supply and 
Purification. 


New York, 50 Church St. 
Cortlandt 3195. 





Randolph-Perkins Co. 


Consulting Engineers for 
Water Supply and Distribu- 
tion 


Sewerage and Sewage Dis- 


posal. 
Street Lighting Systems. 
Zoning and City Planning. 
Water Power Development. 
Flood Protection. 
Excavation Specialists. 
Stripping Properties 

pected. 


8 Ef. Huron St., 2nd floor, 
Chicago. 


Pros- 





A. Elliott Kimberly 
Consulting Sanitary Engineer 
Water Supply, Water Puri- 


fication, Water: Softening, 
Sewerage, Sewage Disposal, 
Sewage Treatment, Waste 
Treatment, Specialists in 
Milk and in Canning Waste 
Treatment. : 
1102 Atlas Blidg., Columbus, 
Ohio. 








Morris Knowles, Inc. 
Engineers 
Water Supply and Purifica- 
tion, Sewerage and Sewage 
Disposal, Valuations, Labo- 
ratory, City Planning. 
Pittsburgh, Pa. 





Metcalf & Eddy 
Engineers 
Water, Sewage, Drainage, 
Refuse and Industrial Wastes 
Problems, Laboratory, Valu- 
ations. 
Statler Bldg., Boston. 


Robinson & Steinman 
Consulting Engineers 
H. D. Robinson 
D. B. Steinman 
Bridges: Design, Construc- 
tion, Strengthening, Investi- 
gation, Reports, Advisory 
Service. 
117 Liberty St., New York 
City. 





Astrid S. Rosing, Inc. 


Sewer Pipe. 

Drain Tile. 

Steam and Electric Conduits. 
Building Tile. 

Fire Brick. 


3464 N. Clark St., Chicago, Ill. 





P. H. Taylor Audit Co. 


Municipal Accountants and 
Auditors 

Audits. 

Systems. 

Budget Preparation. 

Investigations. 

267 Highland Ave., Buffalo, 

2 








Waddell & Hardesty 
Consulting Engineers 
Steel and Reinforced Con- 
crete Structures, Waddell’s 
Vertical Lift Bridge, Difficult 
Foundations, Reports,Check- 
ing of Designs, Advisory 
Service and Appraisals. 
150 Broadway, New York. 











Please mention WATER WoRKS AND SEWERAGE—it helps. 
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treatment plant was fa 
of providing additione 
new type of mixer—thf 
‘was finally selected fo 

The two Flocculator 
mond have now been 


mixing cham 
Dorrco Floccu 
the job. 


first installed af 













than last year, alum consumptic 
dropped 2.17 grains per gallon. 
















DORRCO FLOCCULATORS 


»nth at Richmond 


Color of the finished water now averages 
2.79 ppm. compared with 4.22 last year. 
Alum in the finished water has dropped from 
.139 ppm. to 0.048 ppm. 

The drop in chemical consumption alone 
indicates a monthly saving of $1400. The 
two remaining basins have now also been 
equipped with Dorrco Flocculators and even 
higher savings are indicated. 

You can install Dorrco Flocculators in your 
plant. Increase filter capacity—improve qual- 
ity of the water—more important still, SAVE 


MONEY. 











THE DORR COMPANY, INC. 


ENGINEERS e 247 PARK AVENUE, NEW YORK 
DENVER CHICAGO LOS ANGELES TORONTO 
Affiliated with OLIVER UNITED FILTERS INC. Engineers ’ 


Dorr technical services and equipment are available from the following companies: 


HOLLAND: Dor-Oliver N. V. The Hague ENGLAND: Dorr-Oliver Company Ltd., London GERMANY : Dorr-Oliver Gesellschaft, m. 6. H. Berlin 
FRANCE: Soc. Dort-Oliver, Paris AUSTRALIA: Crossle & Duff Pty. Ltd., Melbourne JAPAN: Andrews & George Co. Inc., Tokyo 
SOUTH AFRICA: Edward L. Bateman Pty. Ltd., Johannesburg 
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PURE WATER — 
BUILDER OF CITIES 


“Free from shore contas 
nation” was a condition 
under which Detroit 
granted Peter Berthelet the 
right to first purvey river 
water in 1823. 
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INCE 1918 pri save Siriliged this supply. 
Another W&T Chlori ' Was Goddedeap 919 and 2 more 
in 1922. a 


Then—in 1923\Detroit in 


nators. Dependability and m@inteng 


per year are the redgons Detrott hag no hesitancy in choosing 
FIVE more W&T Vac 
1930, and FIVE more in 


Duplicate Detroit's experient ) 
nators and feel safe. Technical Publication 38—a copy free— 
describes them. 


WALLACE & TIERNAN CO. 


INCORPORATED 
hhenciliiatecers of Chlorine and Ammonia Control Apparatus 


Newark, New Jersey Branches in Principal Cities 
Main Factory, BELLEVILLE, NEW JERSEY 























“The Only Safe Water Is a Sterilized. Water’ 





A GILLETTE PUBLICATION 








Gt Eales. Editor Vol. LXXIX. No. 6 | 




















Sewage Treatment Works of Bronx Valley Project at South Yonkers, Westchester County, N. Y. 


IN THIS ISSUE 


Pressure Losses in Customers’ Services 
Practical Aspects of the Incineration of Sewage Screenings 
Aeration: The Effect of Films at the Water-Gas Interface 
European Sewage Treatment Practice 










































The Dorrco Distributor 
for applying sewage to filter beds 


HIS latest Dorr development in sanitary engineering work 

is specially designed for American and Canadian practice 

where large flows per unit of population and extreme ranges 
of climatic conditions have to be considered. 


Features of Operation 

®@ Adjustable flat sprays spread sewage evenly over the 
whole surface of the bed. There are no dead areas. 

@ The sprays can be freed of matches and other small 
objects in a few moments. 

®@ Operates satisfactorily under all practical heads. The unit 
shown above operates with only 7” of sewage in the 
dosing tank. 

® Arms may be automatically drained after each dose 
during cold weather. 

@ If sewcge is pumped direct to the Distributor, it can be 
equipped to discharge varying rates of flow uniformly. 

® No attention required except for occasional lubrication. 
Simple and quiet in operation, neat in appearance. 


May we send you more information on this new Dorr unit? A post- 
card or the coupon at the right will bring you full information. 


THE DORR COMPANY Inc. 


Engineers - 247 Park Avenue, New York 


Chicago ‘ Denver , Los Angeles . Toronto 











This photo shows the action of the flat 
sprays. The Distributor can be furnished 
with either flat sprays or round jets. 








The Dorr Company, Inc. 
247 Park Avenue, New York 


Please send me full information on 
Dorrco Distributors. 
Name 
Street 
City. 














State or Province. - 

















